
I
u

THc/bjg
Attachment

Attached for filing in the  above  docke t is  the  origina l and thirteen (13) copies  of Southe rn
Ca lifornia  Edison Company's  2008-2017 Ten Year P lan.

Arizona  Corpora tion Commis s ion
Docke t Control .- Utilitie s  Divis ion
1200 W. Wa s hington S tre e t
P hoe nix, Arizona

cc:

VIA HAND DELIVERY

J a nua ry 30, 2008

LEWIS
ROCA

LLP
L A W Y E R S

AND

Michael Mackness (w/¢11<M)0na Corporation Commission

-- . DOCKETED

Te n Ye a r P la n .

Phoenix Office
40 North Central Avenue
Phoenix, Arizona 85004-4429
Telephone (602)262-531 l
Facsimile (602) 262-5747

Thoinas H. Campbell
Direct Dial: (602)262-5723
Direct Fax: (602) 734~384 l
E-Mail; TCampbell@lrlaw.com
Admitted in Arizona

\.»
*-

i i . 1 .- .81 'e

Tucson OFfice

One South Church Avenue

Suite 700

Tucson, Arizona 85701-161 l

Telephone (520)622-2090

Facsimile (520) 622-3088

Q"`}..

JAN 200830

Thoma s  H. Ca mpbe ll
Attorne ys  for S outhe rn Ca lifornia  Edis on Compa ny

LEWIS  AND ROCA LLP

Ve ry tru ly yours ,

Las Vegas Office
3993 Howard Hushes Park
Suite 600
Las Vegas, Nevada 89109
Telephone (702)949-8200
Facsimile (702)949-8398

IIIIIIIIIIIIIIIIIIIIIIII
0000081 331

Our File Number 4343 l -0000 l

r

.-* ,._

5'01 'p

DOCKETED HY
"1

1 ."

i

»

...J

Re :

is

i

I899602. I



r
1

SOUTHERN CALIFORNIA EDISON COMPANY

2008-2017

TEN-YEAR PLAN

P re p a re d  fo r th e

Arizo n a  Co rp o ra tio n  Co mmis s io n

J a n u a ry 2008



r I

SOUTHERN CALIFORNIA EDISON COMPANY
2008-2017

TEN-YEAR PLAN

Ge n e ra l In fo rm a t io n

2017 Ten-Year Plan ("Plan") to the Arizona Corporation Commission ("Commission").

The a ttached Plan (conta ined in Attachment A) describes  planned transmiss ion

facilities  of 115 kV or higher voltage  tha t SCE may construct in Arizona  over the  next

included.

subject to change. At this  time, SCE plans  to go forward with one project: the  Devers-

Palo Verde No. 2 (2011) ("DPV2"). However, SCE cannot be certain that it is  going

forward with the second project described in the Plan, the Series  Capacitor Upgrade

Project (2012) ("Series  Capacitor II"). SCE will need to perform the  technical s tudies

and economic analyses to cost-justify and design the second project.

The DPV2 project was approved by the  California  Independent System Operator in

2004. Also, the  path ra ting increases  between Arizona and California  associa ted with

DPV2's plan of service were approved in 2005 and 2006 by the Western Arizona

Transmiss ion System Task Force  and the  Western Electricity Coordinating Council,

respectively.

Presently, feas ibility s tudies  are  being performed in conjunction with the  Colorado

River Transmiss ion subgroup of Southwest Area  Transmiss ion regional planning

group to evaluate  the  inclus ion of a  new substa tion in Arizona, interconnecting to

DPV2. The technica l s tudies  will include  evaluating this  proposed Arizona  subs ta tion

as a  delivery point for renewable resources to the Palo Verde hub, and service to the

Centra l Arizona  Project's  pump load. The  fina l configura tion of the  new Arizona

subs ta tion and the  identities  of the  participants  have  not been fina lized.
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The two maps (shown as Attachment A, Diagrams 1 and 2) provide a  general

illus tra tion of line  routing. They a re  genera l maps  and subject to revis ion. Specific

routing will be  de te rmined by the  Arizona  Power P lant and Transmiss ion Line  S iting

Committee  and the  Arizona Corporation Commission when issuing a  Certifica te  of

Environmenta l Compatibility and through subsequent right-of-way acquis ition.

Different levels  of certa inty are  associa ted with the  projects  in SCE's  Plan. DPV2 will

be a  second 500 kV transmission line between SCE's  existing Devers Substation (near

Palm Springs) and a  new Harquahala  Junction Switching Sta tion (west of Phoenix,

Arizona), tenta tive ly scheduled for opera tion in 2011. The  Harquahala  Junction

Switching Sta tion would be  loca ted a t the  juncture  where  the  exis ting Harquahala

Generating Station-Hassayampa 500 kV and the Palo Verde-Devers  500 kV lines

begin to share  common right of way about 5 miles  from the  Harquahala  Generating

Sta tion. The proposed Harquahala  Junction Switching Sta tion would a lso provide  the

terminus for APS' proposed 500 kV line to a  planned TS5 substation. SCE also

identified an a lte rna tive  connection of the  proposed line  to the  Harquahala  Genera ting

Sta tion switchyard.

The more tentative  project is  Series  Capacitor II, which involves  SCE upgrading series

capacitors  in the  Moenkopi-Eldorado 500 kV line . The operating date  of this  project is

expected to be 2012. The final design of the project may not require changes to

transmiss ion lines , towers , or poles , but SCE has  included the  project in this  filing in

case  that assumption is  incorrect.

Series  Capacitor II described in the  Plan will be  analyzed in several s takeholder

processes , including those before the Southwest Area Transmission regional planning

group, the Western Arizona Transmission System task force, and the Western

Electricity Coordina ting Council.

Pursuant to A.R.S. § 40-360.02(c)(7), where available the submitted Plan should also

include  technica l s tudy results  and power flow s tability analyses  showing the  effect in

the  current Arizona  e lectric transmiss ion sys tem for the  project identified. The  la tes t
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available  s tudy that has  been performed is  provided in Attachment B (Devers-Palo

Verde No. 2 Project - Accepted Path 46 Rating Study Report). Written descriptions of each

of the  proposed transmission projects  are  provided in Attachment A.
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SOUTHERN CALIFORNIA EDISON COMPANY
2008-2017

TEN-YEAR PLAN
2011

Line Description Devers-Palo Verde No. 2

S ize

500 kVACa) Voltage

b) Capacity

c) Point of Origin

1200 MW

Harquahala Junction Switching Substation (or
alternatively Harquahala Generating Station)

d) Intermediate Point New Arizona Substation

e) Point of
Termination

Devers Substation

D Length 230 miles (104 miles in Arizona and 126 miles in
California)

Routing The proposed line route between Devers and
Harquahala parallels SCE's existing Palo Verde-
Devers 500 kV line.

Twenty miles of new right of way acquisition is
required, assuming the existing BLM right of way is
still available to SCE for the remaining 210 miles of
the line route.

Purpose This 500 kV line will increase transfer capability
between Arizona and Southern California.

Date

a) Estimated
Construction Start

2009

b) Estimated In-
Service

2011
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SOUTHERN CALIFORNIA EDISON COMPANY
2008-2017

TEN-YEAR PLAN
2012

Line Description Series Capacitor Upgrade Project

SCE's Participation With APS:

Moenkopi-Eldorado 500 kV line

Size

500 kVAC

To be determined

Moenkopi Substation

None

g) Voltage

h) Capacity

i) Point of Origin

j) Intermediate Point

k) Point of
Termination

Eldorado Substation

1) Length N/A

Routing The upgraded series capacitors will replace the
existing series capacitors in the SCE's 500 kV lines
without a change of location.

Purpose The upgrading of the series capacitors allows for the
increase in transfer capability between Arizona,
Southern Nevada, and Southern California and has
an economic value from an adequacy stand point.

Date

c) Estimated
Construction Start

2011

d) Estimated In-
Service

2012
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Devers-Palo Verde No. 2 Project - Path 46 Rating Study Report 04/21/06

SOUTHERN CALIFORNIA

E[)1$()N®
An EDISON INTERNATIONAL Company

DEVERS PAL() VERDE NO. 2 (DPV2)

ACCEPTED PATH 46 RATING STUDY REPORT

VOLUME I - MAIN REPORT

APRIL 21, 2006

Prepared by the  Western Electricity Coordinating Council (WECC)
And Western Arizona Transmiss ion System (WATS)

Peer Review Group
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Devers -Palo Verde No. 2 Project - Pa th 46 Rating Study Report 04/21/06

I. EXECUTIVE SUMMARY

The Southern California Edison Company (SCE) is proposing to build a 230 mile, Harquahala-
Devers 500 kV transmission line. Together with the new 500 kV line, other transmission-related
reinforcements and procedures comprise the project plan of service, which is described in section
III.B. The project is referred to as Devers-Palo Verde No. 2 or DPV2. DPV2 is being pursued to
increase the transfer capability between Arizona and California by 1,200 MW for economic
reasons. The planned operating date for DPV2 is 2009 .

Like the existing Palo Verde-Devers 500 kV line, DPV2 will be a part of both the Arizona-
California East-of-River path (Path 49) and Arizona-Califomia West-of-River path (Path 46)
definitions.  Owing to this dual nature,  the DPV2 Plan of Service (POS) ultimately will be
designed to increase the non-simultaneous rating of both Paths 49 and 46. The Path 49 Rating
Study was completed separately on July 25, 2005 and Phase 3 status was granted by WECC on
August 25, 2005. The DPV2 Path 46 Rating Study has now been completed in coordination with
the Path 46 rating study for the Path 49 Series Capacitor Upgrade Project. In addition, owing to
the uncertainty of continued operation of the Mohave Generating Plant during the rating study
period, two complete DPV2 plans of service were developed, one with and the other without the
Mohave Generating Plant in service. However, owing to SCE's continued support of efforts to
return Mohave Generating Plant to service at the conclusion of this Path 46 rating study, SCE
correspondingly plans to pursue the DPV2 plan of service based on the Mohave Generating Plant
returning to service. If a future decision is made to pennanently shutdown the Mohave generating
plant,  SCE will work with the Mohave owners and other interested parties to determine the
preferred and technically acceptable plan to ensure reliable system performance and balance the
interests of all the parties at that point in time. Clearly details of any future plan will involve
commercial issues that are beyond the purview of this rating study. The main objective of this
DPV2 Path 46 Rating Study (Study) is to establish a new Accepted Rating of 11,823 MW on
Path 46 as a result of DPV2.

On October 10, 2003, SCE submitted a notification letter to the Western Electricity Coordinating
Council  (WECC) P lanning Coordina t ion Commit tee and the WECC T echnica l  S tudies
Subcommit tee formally init ia t ing Phase l of the WECC ra t ing process  for  DPV2.  After
completing Phase 1 requirements, TSS granted Phase 2 status to DPV2 on October 31, 2005. In
addition to the WECC rating process, DPV2 has adhered to the Western Arizona Transmission
System (WATS) regional planning requirements. On August 31, 2005, SCE formed a combined
WECC/WATS Peer Review Group (PRG) to review and approve the Study, and prepare this
final DPV2 Accepted Path 46 Rating Study Report (Report).

Based on the findings of this Study, the DPV2 POS is adequate to increase the Path 46 non-
s imultaneous  ra t ing by 1,200 MW from 10,623 MW to 11,823 MW, while meet ing the
NERC/WECC Planning Standards and the regional WATS planning requirements. With the
inclusion of reactive support equipment in the DPV2 POS, the Southern California Import
Transmission (SCIT) path simultaneous capability as defined in the SCIT Nomogram will also be
increased by 1,200 MW. In addition, the DPV2 POS is adequate to achieve a 1,200 MW rating
increase on Path 46 simultaneously with four WECC defined Paths 26 (Midway-Vincent), 27
(IPPDC), 41 (Sylmar), and 65 (PDCI) at their respective maximum ratings. Nomograms and/or
operating procedures will have to be implemented to mitigate the simultaneous interaction
between Path 46 and Path 61 (Victorville-Lugo). Conceptual tomograms have been developed in

3



Devers-Palo Verde No. 2 Project - Path 46 Rating Study Report 04/21/06

this  S tudy. Summaries  of the  DPV2 POS requirements  for each of the  ana lyses  a re  presented in
the  following Ta ble s  I.A a nd I.B.

At the  re que s t of P RG me mbe rs , the  S tudy include s  a s s e s s me nts  of thre e  s e ns itivitie s  for
information purposes , which a re  described in section VIII of this  Report.

SCE would like  to express  its  gra titude  to PRG members  for the ir profess iona lism and expe rtise
in providing support to this  S tudy and comple ting the  Report.

TAB LE  I.A

DPV2 P lan of Se rvice  Summary for Mohave  On Line  Scenario  A

Analys is
Tota l Reac tive
S u p p o r t  (MvAr) B C

Nomogram

Op e ra tin g
Procedure C s p a C

Non-Simultaneous

S CIT No mo g ra m

Path  26

Pa th  27

Pa th  41

P a th  61

Pa th  65

800

800

800

800

800

800

800

Yes

Yes

Yes

Yes

Yes

Yes D

Yes

Yes

Yes

Yes

Yes

Yes

Yes D

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

A .... All analyses assume the following core plan of service elements:
1. Build new Harquahala-Devers 500 kV line
2. Rebuild Devers-San Bernardino 230 kV lines #1 and #2
3. Rebuild Devers-Vista 230 kV lines #1 and #2

B .- The Reactive Support level shown represents the total amount assumed for each analysis and consists of
two 150 MVAr shunt capacitors and one 500 MVAr SVC installed at Devers 500 kV Substation.

C - Implement an integrated mitigation plan involving tomograms, operating procedures and/or an SPS (to
trip generation in the Palo Verde area and/or load in Southern California) to relieve thermal overloads
on 3 transmission facilities for the DPV1 and DPV2 outage. In the absence of operating procedures to
bypass the Perkins phase shifters, up to 1,125 MW of generation in Arizona and up to 1,350 MW of load
in Southern California may be required for the double line outage. This integrated N-2 mitigation plan
also must consider tripping up to 900 MW of load in Southern California and possibly up to 400 MW of
generation in the Palo Verde area to meet the stability and/or post transient planning standards for
DPV1 and DPV2 outage.

D - Implement a tomogram and operating procedures to relieve a thermal overload on Victorville-Lugo 500
kV line for line outages.

4
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TABLE I.B

DPV2 P lan  of Se rvice  Summary for Mohave  Off Line  Scenario  A

Analvs is
Total Reactive
Support (MVAr) B CNomogram

Ope ra ting
Procedure C s p a C

Non-Simultaneous

S CIT No mo g ra m

Pa th  26

Pa th  27

P a th  41

P a th  61

Pa th 65

1,300
1,300
1,300
1,300
1,300
1,300
1,300

Yes

Yes

Yes

Yes

Yes

Yes D

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes D

Yes

A - All analyses assume the following core plan of service elements:
1. Build new Harquahala-Devers 500 kV line
2. Rebuild Devers-San Bernardino 230 kV lines #1 and #2
3. Rebuild Devers-Vista 230 kV lines #1 and #2

B ._ The Reactive Support level shown represents the total amount assumed for each analysis and consists of
two 150 MVAr shunt capacitors and one 600 MVAr SVC installed at Devers 500 kV Substation and one
400 MVAr SVC installed at Lugo 500 kV Substation. Also, 70% series compensation on the Mohave-
Lugo 500 kV line is assumed in the analysis.

C - Implement an integrated mitigation plan involving tomograms, operating procedures and/or an SPS (to
trip generation in the Palo Verde area and/or load in Southern California) to relieve thermal overloads
on 3 transmission facilities for the DPV1 and DPV2 outage. In the absence of operating procedures to
bypass the Perldns phase shifters, up to 1,125 MW of generation in Arizona and up to 1,350 MW of load
in Southern California may be required for the double line outage. This integrated N-2 mitigation plan
also must consider tripping up to 900 MW of load in Southern California and possibly up to 400 MW of
generation in the Palo Verde area to meet the stability and/or post transient planning standards for
DPV1 and DPV2 outage.

D - Implement a tomogram and operating procedures to relieve a thermal overload on Victorville-Lugo 500
kV line for line outages.
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11. S TUDY OBJ ECTIVES  AND S COP E

The main obi ective  of this  DPV2 Path 46 Rating Study (Study) is  to establish a  new Accepted
Rating of 11,823 MW on Pa th 46 as  a  re sult of DPV2, s ince  DPV2 will be  included in the  Pa th
46 definition. To achieve  this  new ra ting, the  Study must demonstra te  tha t the  Path 46 ra ting can
be  increased from 10,623 MW to 11,823 MW while  mee ting the  NERC/ WECC Planning
Standards and the  regional WATS planning requirements  (hereafte r jointly re ferred to as
Crite ria ). Specifica lly, in accordance  with Phase  2 of the  WECC "Procedures  for Regiona l
P lanning P roj e t Review and Ra ting Transmiss ion Facilitie s" policy (WECC Ra ting Policy), the
Study is  designed to:

Address comments on the  DPV2 Comprehensive  Progress Report.

Address comments on the  DPV2 Accepted Path 46 Rating Study.

Demonstra te  confonnance  with the  NERC/ WECC Planning Standards .

Identify the  non-simultaneous transfer capability and s imultaneous pa th transfer
capability limits  for a  specific plan of se rvice .

Address  the  mitiga tion of s imultaneous  transfe r capability problems re la tive  to the
exis ting system.

In addition, the  S tudy included pe rfonning limited sens itivity ana lyses  to check the  inte raction of
DPV2 with other s imilarly s itua ted projects  and sub-regional projects  to the  extent these  prob ects
and sub-proj eats had developed a  preferred plan of service that can be modeled in the Study.

The analyses perfonned in this  Study were  designed to be  rigorous and extensive  as indicated by
the  Study Scope  of Appendix A, which provides  de ta ils  on the  crite ria , assumptions and
methodology. As indica ted in the  Study Scope, essentia lly two comple te  analyses were
performed owing to the  uncerta inty of continued opera tion of the  Mohave  Genera ting Plant. One
analysis  assumes tha t the  Mohave  Genera ting Plant will be  in service  when DPV2 goes into
service  in 2009. The other analysis  assumes tha t the  Mohave Genera ting Plant will be  shut down.

Like  the  exis ting Pa lo Verde -Devers  500 kV line  (DPV1), DPV2 will be  a  pa rt of both the  Pa th
49 and Pa th 46 de finitions . Owing to this  dua l na ture , the  DPV2 P lan of Se rvice  ultima te ly will
be  designed to increase  the  non-simultaneous ra ting of both Path 46 and Path 49. The DPV2 Path
49 Rating Study was completed and Phase 3 sta tus was granted by WECC in 2005. The Study
described in this  Report was performed in coordina tion with the  Pa th 46 ra ting s tudy be ing
performed for the  Pa th 49 Series  Capacitor Upgrade  Proj e t (Upgrade  Project). The  Upgrade
Project is  seeking a  505 MW increase  on Pa th 46 from the  current 10,118 MW ra ting to a  new
ra ting of 10,623 MW. The  Upgrade  Prob e t ra ting s tudies  performed within the  WECC and
WATS re liability forums provides  the  base line  for pe rforming DPV2 non-s imultaneous  and
simultaneous analyses.

Samples of genera l instructions for modeling s ingle  and double  contingencies  (a lso known as
"switchdecks") s imula ted in the  dynamic s tability and post-trans ient power flow ana lyses  for the
non-s imultaneous  ana lys is  a re  provided in Appendix B.
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Devers-Palo Verde No. 2 Project - Pa th 46 Rating Study Report 04/21/06

111. PROJECT DESCRIPTION

III.A BACKGROUND

Southe rn Ca lifornia  Edison (SCE) is  propos ing to build a  230 mile , 500 kV transmiss ion
line  from the  Palo Verde  area , near Phoenix, Arizona , to SCE's  Devers  substa tion, near
Pa lm Springs , Ca lifornia . Toge the r with the  new 500 kV line , othe r transmiss ion-re la ted
reinforcements comprise  the  overall plan of service . The prob act is  named Devers-Palo
Verde  No. 2 (DPV2). DPV2 is  be ing pursued to increase  the  transfer capability be tween
Arizona  and Ca lifornia  by 1,200 MW. The  expected opera ting da te  for DPV2 is  2009.

On October 10, 2003, SCE submitted a  notifica tion le tte r to the  Weste rn Electricity
Coordina ting Council P lanning Coordina tion Committee  (PCC) and the  WECC
Technica l S tudie s  Subcommittee  (TSS) fonna lly initia ting Phase  l of the  WECC Ra ting
Process  for DPV2. Regiona l review of DPV2 was  pe rformed through the  DPV2 Regiona l
P lanning Review Group, which me t in November of 2003. The  DPV2 Regiona l P lanning
Compliance  Report was submitted to the  WECC PCC on June 8, 2004. On September 14,
2004, PCC accepted as complete  the  DPV2 Regional Planning Compliance  Report.

The  DPV2 Comprehensive  Progress Report (CPR), which provided the  analysis  used to
define  Dpv2's  conceptua l plan of se rvice , was  submitted to the  WECC on August 31,
2005. The  DPV2 CPR indica ted tha t the  DPV2 plan of se rvice  could re liably achieve  an
incrementa l increase  of 1,200 MW in the  non-simultaneous ra ting of Pa th 46 .

In accordance with the  WECC path ra ting process, TSS granted Phase  2 sta tus to DPV2
on October 31, 2005. On August 31, 2005, SCE formed a  combined WECC/WATS Peer
Review Group (PRG) to review and approve  the  S tudy, and prepare  this  fina l DPV2
Accepted Path 46 Rating Study Report.

III.B PLAN OF SERVICE

To re liably increase  the  Pa th 46 ra ting by 1,200 MW while  meeting the  Crite ria , the  POS
will need to include  the  following facilities  and procedures . Those  e lements  of the  POS
re la ted to the  DPVl and DPV2 double  line  outage  mitiga tion will be  furthe r eva lua ted
and defined through a  separate  and on-going study under the  supervision of the  PRG.

1. Devers - Harquahala 500 kLine

Build a new 230 mile-500 kV line between Harquahala Generating Company's
Harquahala Switchyard in Arizona to SCE's Devers 500 kV Substation near Palm
Springs, California. The line will be designed with 2B-2156 ACSR conductor and a
nominal 50% series compensation that matches the series compensation equipment on the
existing Palo Verde-Devers 500 kV line. The proposed route between Devers and
Harquahala parallels the entire length of SCE's existing Palo Verde-Devers 500 kV
transmission line, as shown on the diagram of section III.C.

2. Devers - San Bernardino 230 kVlines #1 and #2
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Rebuild and reconductor the  Devers-San Bernardino 230 kV lines  #1 and #2. The
origina l s ingle -circuit 230 kV tower lines  will be  removed and replaced with new double -
circuit 230 kV tower s tructures , s trung with bundled 1033 ACSR conductor. The
conductor on the  exis ting double  circuit 230 kV towers  will a lso be  replaced with double
bundled 1033 ACSR conductor.

3. Devers - Wsta 230 kVlines #1and#2

Rebuild and reconductor the  Devers-Vis ta  230 kV lines  #1 and #2. The  origina l s ingle -
circuit 230 kV tower line s  will be  removed and replaced with new double -circuit 230 kV
tower s tructures , s trung with bundled 1033 ACSR conductor. The  conductor on the
exis ting double  circuit 230 kV towers  will a lso be  replaced with double  bundled 1033
ACSR conductor.

4. 230 kV Circuit Breakers

Replace  fourteen 230 kV circuit breakers  a t two loca tions and upgrade  4 circuit breakers
a t one  loca tion on the  SCE system, as  follows:

•

•

Replace  12 CBs @ Devers Substa tion

Replace  2 CBs @ Lewis  Substa tion

Upgrade  4 CBs @ SONGS Subs ta tion (by ins ta lling TRV L-G Capacitors )

On an a llocated contribution basis , upgrade  as necessary, fifteen 230 kV circuit breakers
a t McCullough Substa tion.

5. Reactive Power Equipment

•

As a  minimum, ins ta ll fixed shunt capacitors  and SVC capacity a t Devers  500 kV
substa tion and SVC capacity a t Ludo 500 kV substa tion as  required for the  scenarios with
Mohave  genera ting s ta tion continuing opera tion or re tired, respective ly. Be low are  the
specific requirements for each scenario.

Re a ctive  P owe r Ca pa city (MVAr)
Moha ve  On Line Moha ve  Off Line

Shunt Capacitors @ Devers 500 k V
SVCs or equiva lent @ Devers  500 k V
SVCs or equiva lent @ Ludo 500 kV

300
500

0

300
600
400

SCE reserves the right to design and install reactive power equipment and
associated control parameters, which may differ with what was modeled in this
Study, as long as it can be demonstrated that the performance is as good as or better
than the results presented in this Report.

6. Special Protection Svstem (SPS)

Insta ll a  Specia l Protection System (SPS) tha t will be  designed to shed load on SCE's
system to ensure  acceptable  perfonnance for the  double  contingency loss of the  Palo
Verde-Devers  500 kV and Harquaha la -Devers  500 kV lines . Dropping genera tion in the
Palo Verde area also may be part of the SPS. Also, operating procedures that bypass the
Perkins phase  shifters  under defined operating conditions on a  pre-contingency basis
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should be coordinated with the SPS as mitigation to meet the thermal cr iter ia.  SCE is
committed to ensuring that the ultimate SPS mitigation plan will be designed to ensure
acceptable performance for  the double contingency loss of the Palo Verde-Devers 500 kV
and Harquahala-Devers 500 kV lines.  To this end, SCE intends to work closely with the
CAISO, Arizona utilities and regulators, and generator  owners within the appropriate
stakeholder  forums to develop a workable plan.  SCE formed a technical SPS study group
comprised of interested stakeholders to develop the study scope and perform the studies
as the basis for  determining the ultimate SPS requirements.  The SPS design study will
include analyses of different operating conditions, including the Palo Verde hub
generation and COI/PDCI transfers.  Under  the guidance of WATS, the operating
procedures currently used for  operation of the East of River  Path will be amended as
needed to cover  the double line outage and thermal over loads.  The "Palo Verde West
Operating Guidelines" and the "Agreement on Operating Procedure for  Reduction in
Loading on the East of River  Path" are enforced by Arizona Public Service as the
operator  of Path 49 and will  be amended as needed. This process will  be reviewed and
approved by WATS. Also,  the specific SPS design will  be evaluated carefully in  the
WECC Remedial  Action  Scheme Task Force (RASTF) dur ing the design  phase.

SCE reserves the right to develop and implement an SPS, which may differ with
what was modeled in this Study, as long as it can be demonstrated that the
performance is as good as or better than the results presented in this Report.

7. Nomogram

Absent of or in coordina tion with othe r remedia tion, deve lop and implement the
following new tomograms to meet the  planning s tandards  :

• Path 46 vs.  Path 61 for  loss of the Hassayampa-N.Gila 500 kV line,

Perkins phase shifter  in  vs.  out of service for  DPV1 and DPV2 double line outage

8. Operating Procedures

•

Absent of or  in  coordination with other  remediation, develop and implement new
operating procedures to identify schedule reductions to relieve overloads on:

Mead-Perkins  500 kV series  capacitors  and two Perkins  phase  shifte rs  for loss  of
the  Pa lo Verde-Devers  and the  Harquaha la -Devers  500 kV lines  in lieu of or
conjunction with SPS requirements ,

P a th 61 (Victorville -Lugo 500 kV line ) for the  following continge ncie s :

l. Eldora do-Lugo 500 kV line
2. Moha ve -Lugo 500 kV line
3. De ve rs -Va lle y 500 kV line
4. N.Gila -W 500 kV line

9
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III.C GEOGRAPHIC MAP OF DPV2 IN RELATION TO DSW TRANSMISSION
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Iv. RES P ONS ES  TO COMMENTS

IV.A DP V2  CO MP RE HE NS IVE  P RO G RE S S  RE P O RT

The  DPV2 WOR Comprehens ive  P rogre ss  Report, which provided the  ana lys is  used to
de fine  the  conceptua l P lan-of-Se rvice  for DPV2, was  submitted to the  WECC on Augus t
31, 2005. As  e s ta blishe d in the  WECC ra ting re vie w proce ss , the  60-da y re vie w pe riod
began on August 31, 2005 and ended on October 31, 2005.

During  the  60-da y re vie w pe riod , S CE re ce ive d  no  comme nts  on  the  DP V2 WOR
Comprehensive Progress Report.

IV.B DP V2 ACCEP TED P ATH 46  RATING S TUDY

Since  the  formation of the  PRG, s takeholde rs  were  given severa l opportunitie s  to review
and comment on a ll aspects  of the  Study. Throughout the  s tudy period, SCE solicited and
rece ived comments  on the  DPV2 ra ting ana lys is . SCE responses  to these  comments  a re
provide d in Appe ndix G.

v. FINDING S  O F NO N-S IMULTANE O US  ANALYS IS

V.A O VE R ALL S UMMAR Y

In accordance  with the  WECC Ra ting Policy, the  non-s imultaneous  ana lys is  is  based on
the  ke y a s s umption tha t P a th 46 powe r flow will be  a t its  ma ximum ta rge t ra ting of
11,823 MW while  flows  on othe r pa ths  ma y be  le s s  tha n the ir re s pe ctive  ma ximum
ra tings . De ta ils  on the  crite ria , a s sumptions  a nd me thodology for the  non-s imulta ne ous
ana lys is  a re  provided in section III on page  5 of the  S tudy Scope  (Appendix A). Also, a ll
fa cilitie s  e xpe cte d to  be  in  s e rvice  prior to DP V2 ope ra tion we re  provide d by P RG
members  and represented in the  base  cases  used to perform the  ana lys is . The  fina l non-
simultaneous base cases were approved by the PRG.

Re s u lts  in d ica te  th a t th e  DP V2  P OS  is  a d e q u a te  to  a ch ie ve  a  1 ,2 0 0  MW n o n -
s imulta ne ous  ra ting incre a s e  on P a th 46 with the  DP V2 P OS  outline d in S e ction III.B
while  mee ting the  Crite ria .

Results  indica ted thenna l ove rloads  on seven transmiss ion e lements  for loss  of the  Pa lo
Ve rde -De ve rs  500  kV a nd  Ha rqua ha la -De ve rs  500  kV line s . To  the  e xte n t the s e
ove rloa de d fa cilitie s  a re  not upgra de d a s  pa rt of a  future  proje ct, S CE will ne e d to
deve lop and implement tomograms and ope ra ting procedures  in lieu of or in conjunction
with a n S P S  to re lie ve  the s e  ove rloa ds  a s  indica te d in the  DP V2 P OS  unde r e ithe r
Mohave  ope ra tiona l condition.

Re sults  indica te d the  ne e d to imple me nt a n S P S  tha t would she d S CE loa d a t Wa lnut
(432 MW) a nd P a dua  (435 MW) or s ome  e quiva le nt mitiga tion me a s ure  to a chie ve
acceptable  s tability pe rfonnance  for the  Pa lo Verde -Devers  500 kV and the  Harquaha la -
Devers  500 kV double  line  outage  under the  Mohave  off line  scenario only.
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Fina lly, results  a lso indica ted the  need to implement an SPS tha t would shed SCE load a t
Wa lnut (432 MW) a nd P a dua  (435 MW) or s ome  e quiva le nt mitiga tion me a s ure  to
a chie ve  a cce pta ble  pos t-tra ns ie nt volta ge  de via tions  for the  Pa lo Ve rde -De ve rs  500 kV
a nd the  Ha rqua ha la -De ve rs  500 kV double  line  outa ge  unde r both Moha ve  ope ra tiona l
conditions .

De ta ils  of the  Non-Simultaneous  Ana lys is  re sults  a re  provided in Appendix C.

V.B P OWER FLOW ANALYS IS  RES ULTS

The  ke y finding from the  powe r flow a na lys is  is  tha t DP V2 ca n a chie ve  a  1,200 MW
incre a s e  in  the  non-s imulta ne ous  ra ting of P a th 46 with the  DP V2 P OS  outline d in
Section III.B while  mee ting the  the rma l limits  of the  transmiss ion sys tem. In the  absence
of remedia tion sepa ra te  tram DPV2, employing tomograms and ope ra ting procedures  in
lie u of or in conjunction with a n S P S  would re lie ve  ove rloa ds  on s pe cific tra ns mis s ion
facilities  as  s ta ted in the  DPV2 POS.

The  "Control Are a  Summa ry of P re -Continge ncy Ba se  Ca se s ," which wa s  a pprove d by
the  P RG, is  provide d in Appe ndix C.1.a . The  "P a th Flow S umma ry of P re -Continge ncy
Ba s e  Ca s e s " is  provide d  in  Appe ndix C.1 .b . Als o , "P owe r Flow Dia gra ms  of P re -
Contingency Bases Cases" are  provided in Appendix C. 1 .c.

The  "P a th 46 Non-S imulta ne ous  P owe r Flow Ana lys is  S umma ry," which lis ts  the  5
highe s t tra ns mis s ion loa dings  for norma l a nd continge ncy conditions , is  provide d in
Appendix C.l.d. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. No tra ns mis s ion e le me nt wa s  loa de d a bove  100% of its  continuous  ra ting unde r
norma l (i.e . non-continge ncy) conditions  in the  pre -or-pos t-proj e t ca s e s . Ma rgina l
loadings of 100.4% and 100.0% occurred on the  two Perkins  phase  shifte rs  in the  pre-
and-post-proj e t cases, respective ly, which are  considered acceptable  by the  owners of
the  equipment.

2. For the  s ingle  line  outa ge  of the  P a lo Ve rde -De ve rs  500 kV line  in the  pre -proje ct
case , thermal overloads occurred on three  transmission lines. Those  three  lines are  the
Nila nd-CVSUB 161 kV line , the  Ave  58-Ba nnis te r 161 kV line  a nd the  RTAP2-RTP1
92 kV line . DID has indica ted tha t they a re  in the  process  of deve loping future  plans to
a ddre ss  pre -e xis ting ove rloa ds  on its  sys te m. For the  sa me  outa ge , the se  loa dings
dropped well be low 100% in the  post-project case , as  shown in the  table  be low.

Emergency Loading (%)
Pre -Proiect Post-Project Outage

< 90.0 DP V1

< 90.0 DP V1

< 90.0 DP V1

Limiting Ele me nt

AV58TP1 -Bannis te r I61

Nila nd-CVS UB 161

RTAP 2-RTP 1 92

109.0

105.6

114.2

3. For the  double  line  outage  of the  Pa lo Ve rde -Deve rs  and Harquaha la -Deve rs  500 kV
lines in the  post-project case , loadings of 115.1% of the  emergency ra ting of the  series
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capacitor of the  Mead-Perkins  500 kV line  and 113.9% of the  emergency ra ting of the
two P e rkins  pha s e  s hifte rs  occurre d. Als o, ove rloa ds  occurre d on thre e  HD line s ,
includ ing  123 .7% on  the  Nola nd-CVS UB 161 kV line , 126 .6% on  the  Ave  58-
Ba nnis te r 161  kV line  a nd  134 .6% on  the  RTAP 2-RTP  1  92  kV line . Als o , a n
ove rload of 104.8% occurred on the  Victorville -Lugo 500 kV line .

4. Implementing an SPS , which trips  1,125 MW of gene ra tion a t Ha rquaha la  and sheds
1,350 MW of loa d in S CE's  sys te m, mitiga te s  the  the rma l ove rloa ds  ca use d by the
double  line  outage  of the  Pa lo Verde-Devers  and Harquaha la -Devers  500 kV lines , as
shown in the  ta ble  be low. P e nding furthe r s tudie s , a n ope ra ting proce dure  ma y be
developed to reduce the  amount of generation and load dropping.

Limiting Ele me nt Outage

Mead-Perkins Series  Cap 115.1 97.4 DP V1 &2

Mead-Perkins Phase  Shifters 113 .9 99.4 DP V1 &2

AV58TP1-Bannis te r 161 126.6 < 90.0 DPV18L2

Noland-CVSUB 161 123.7 < 90.0 DP V1 &2

RTAP 2-RTP 1 92 134.6 < 90.0 DP V1 &2

Victowille -Lugo 500 104. 8 < 90.0 DP V1 &2

Emergency Loading (%)
No SPS With SPS

5. Imple me nting a  tomogra m a nd ope ra ting proce dure , which ope ra te s  the  P e rkins
pha s e  s hifte r in a n out of s e rvice  mode , re s ulte d in re ducing the  the rma l ove rloa d
considerably on the  se ries  capacitor of the  Mead-Perkins  500 kV line  and the  Perkins
p h a s e  s h ifte rs .  Ho we ve r,  ma rg in a l th e rma l lo a d in g  o c c u rre d  o n  two  o th e r
tra nsmiss ion line s . Those  two line s  a re  the  Ha ssa ya mpa -NGila  500 kV line  a nd the
Libe rty 345 kV pha s e  s hifte r. Ove rloa d continue d on the  Victorville -Lugo 500 kV
line , which could be  re lieved by expanding the  Pa th 46 vs  Pa th 61 tomogram, which
is  dis cus s e d unde r the  S e ction lII.B (P la n of S e rvice ) a nd S e ction VII.D (P a th 61).
Eve n a s s uming s e pa ra te  mitiga tion by bypa s s ing the  P e rkins  pha s e  s hifte rs , the
the rma l ove rloa ds  on the  re ma ining two tra ns mis s ion fa cilitie s  ma rgina lly e xce e d
the ir respective  limits , a s  shown in the  table  be low.

Outa geLimiting Ele me nt

Mead-Perkins Series Cap

Mead-Perkins Phase  Shiflers

AV58TP1-Bannis te r 161

Nila nd-CVS UB 161

RTAP 2-RTP 1 92

Victorvi11e-Lugo 500

Hassyamp-NGi1a 500

Emergency Loading (%)
No SPS With Nomogra m

115.1 < 90.0

113.9 < 90.0

126.6 < 90.0

123.7 < 90.0

134.6 < 90.0

104.8 102.5

< 90.0 100.8

Dpvl&2

DPV1&2

DPV1&2

DPV1&2

DPV1&Z

DPV1&2

DPV1&2
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Libe lly Phase  Shifte r < 90.0 100.4 DP V1 &2

6. Imple me nting a n S P S  toge the r with a  nomogra rn a nd ope ra ting proce dure , which
opera tes  the  Perkins  phase  shifte r in an out of se rvice  mode . Opera ting with the  SPS,
which s he ds  432 MW of loa d in S CE's  s ys te m, mitiga te s  the  re ma ining the rma l
overloads caused by the  double  line  outage of the  Palo Verde-Devers and Harquahala-
Devers  500 kV lines , as  shown in the  table  be low.

Emergency Loading (%)
No SPS With S P S /Nmgnn Outa geLimiting Ele me nt

Victowille -Lugo 500

Hassyamp-NGi1a 500

Liberty Phase  Shifte r

104.8

< 90.0

< 90.0

100.2 DP V1 &2

98.9 DP V1 &2

100.2 DP V1 &2

Mo h a ve  Off Lin e

1. No tra nsmis s ion e le me nt wa s  loa de d a bove  100% of its  continuous  ra ting unde r
norma l (i.e . non-contingency) conditions  in the  pre -or-pos t-project cases . Margina l
loadings of 100.2% occurred on the  two Perkins  phase  shifte rs  in the  pre-and-post-
project cases, which were  considered acceptable  by the  owners of the  equipment.

2. For the  s ingle  line  outa ge  of the  Pa lo Ve rde -De ve rs  500 kV line  in the  pre -proje ct
case , thermal overloads occurred on three  transmission lines . Those  three  lines  a re
the  Nila nd-CVS UB 161  kV line , the  Ave  58-Ba nn is te r 161  kV line  a nd  the
RTAP 2-RTP ] 92  kV line .  HD ha s  ind ica te d  tha t the y a re  in  the  p roce s s  o f
de ve loping future  pla ns  to a ddre s s  pre -e xis ting ove rloa ds  on its  sys te m. For the
same outage , these  loadings dropped well be low 100% in the  post-project case , as
shown in the  table  be low.

Limiting Ele me nt

AV58TP1 -Banniste r 161

Nila nd-CVS UB 161

RTAP2-RTP 1 92

Emergency Loading (%)
Pre -Proiect Post-Project Outage

111.0 <9 0 .0 DP V1

108.5 < 90.0 DP V1

116.4 < 90.0 DP V1

3. For the  s ingle  line  outa ge  of the  W-Migue l 500 kV line  without the  RAS  in the
pre -project ca se , a  the rma l ove rload occurred on the  RTAP2-RTPl 92 kV line . HD
has indica ted tha t they are  in the  process of developing future  plans to address  pre-
exis ting overloads on its  system. For the  same outage , these  loadings dropped well
below 100% in the  post-Droiect case . as  shown in the  table  be low.

Limiting Ele me nt
Emergency Loading (%)

Pre -Project Pos t-Proiect Outage

102.4 < 90.0 DP V1RTAP 2-RTP 1 92

4. For the  double  line  outa ge  of the  Pa lo Ve rde -De ve rs  a nd Ha rqua ha la -De ve rs  500
kV line s  in the  pos t-proje ct ca se , loa dings  of 115.5% of the  e me rge ncy ra ting of
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the  se ries  capacitor of the  Mead-Perkins  500 kV line  and 113.7% of the  emergency
ra ting of the  two Pe rkins  pha se  shifte rs  occurre d. Also, ove rloa ds  of 102.5% a nd
104.2% occurre d on the  Victorville -Lugo 500 kV line  a nd Ma rke tpla ce -Me a d 500
kV line , re spe ctive ly.

5. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Palo Verde-Devers  and Harquahala-Devers  500 kV
lines , as  shown in the  table  be low. Pending further s tudies , an opera ting procedure
may be developed to reduce the  amount of generation and load dropping.

Emergency Loading (%)
No SPS With SPS OutageLimiting Ele me nt

Mead-Perkins Series Cap

Mead-Perkins Phase  Shifters

Victorville -Lugo 500

Marke tplace -Mead 500

115.5

113.7

102.5

104.2

97.8

99.4

<90.0

94.1

DP V1 &2

DP V1 &2

DP V1 &2

DP V1 &2

V.C DYNAMIC S TABILITY ANALYS IS  RE S ULTS

The  ke y finding from the  dyna mic s ta bility a na lys is  is  tha t DP V2 ca n a chie ve  a  1,200
MW incre a se  in the  non-s imulta ne ous  ra ting of Pa th 46 with the  DPV2 POS  outline d in
S e ction III.B while  me e ting the  volta ge  dip, da mping a nd fre que ncy de via tion limits  of
the  transmission system.

The  "P a th 46 Non-S imulta ne ous  S ta bility Ana lys is  S umma ry" is  provide d in Appe ndix
C.2.a . The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. All machines  in the  WECC grid rema ined in synchronism and we re  damped. Also, a ll
bus  volta ge  dips  a nd fre que ncy de via tions  we re  we ll within the ir re spe ctive  limits  in
both the pre-and-post-proj act cases.

No SPS was  needed to mee t the  voltage  dip, damping and frequency devia tion limits
of the  transmission system.

Mo h a ve  Off Lin e

1. All machines  in the  WECC grid rema ined in synchronism and were  damped. Also, a ll
bus  volta ge  dips  a nd fre que ncy de via tions  we re  we ll within the ir re spe ctive  limits  in
both the  pre-and-post-proj e t cases .

2. Except for the  Pa lo Verde -Deve rs  500 kV and the  Harquaha la -Deve rs  500 kV double
line  outa ge , no S P S  wa s  ne e de d to me e t the  volta ge  dip, da mping a nd fre que ncy
devia tion limits  of the  transmiss ion sys tem.

3. For the  P a lo Ve rde -De ve rs  500 kV a nd the  Ha rqua ha la -De ve rs  500 kV double  line

2.
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outage , the  trans ient voltage  dip exceeded 30% a t Needles  69 kV and Ade lanto 500
kV buse s . Imple me nting a n S P S  tha t she d Wa lnut (432 MW) a nd P a dua  (435 MW)
loads on SCE's system resulted in acceptable  voltage  dip values.

V.D P OS T-TRANS IENT P OWER FLOW ANALYS IS  RES ULTS

The  key finding from the  pos t-trans ient power How ana lys is  is  tha t DP V2 can achieve  a
1,200 MW incre a s e  in the  non-s imulta ne ous  ra ting of P a th 46 with the  DP V2 P OS
outline d in S e ction III.B while  me e ting the  pos t-tra ns ie nt volta ge  de via tion limits  of the
transmission system.

The  "P a th 46 Non-S imulta ne ous  P os t Tra ns ie nt Ana lys is  S umma ry" is  provide d in
Appendix C.3.a . The  following subsections  provide  highlights  of the  ana lys is .

Moha ve  On  Line

1. P os t-tra ns ie nt volta ge  de via tions  e xce e de d 5% for two s ingle  continge ncie s  (DP Vl
a nd W-Migue l) in the  pre -proje ct ca se s  only. Pos t-tra ns ie nt volta ge  de via tions  we re
le ss  than 6.0% a t se lected busse s  in HD and MWD sys tems . At firs t glance  the  pre -
project devia tions  ove r the  5% crite rion may appea r problema tic, howeve r the  focus
of this  ana lys is  is  to ensure  tha t the  pos t-project pe rformance  is  adequa te . The  pre -
project case  was only deve loped to represent a  re fe rence  point from which to deve lop
the  pos t-proj e t ca se . Having a  s ta rting point s lightly above  the  limit in the  pre -proj e t
ca s e  a ctua lly a dds  a  le ve l of cons e rva tive ne s s  to the  pos t-proje ct a na lys is . The
importa nt re s ult is  tha t pos t-tra ns ie nt volta ge  de via tions  did not e xce e d 5% during
single  contingencies  in the  post-proj e t cases .

2. Except for the  Pa lo Verde -Deve rs  500 kV and the  Harquaha la -Deve rs  500 kV double
line  outa ge , pos t-tra ns ie nt volta ge  de via tions  did not e xce e d 10% during double
contingencies in both the  pre-and-post-proj e t cases .

3. For the  P a lo Ve rde -De ve rs  500 kV a nd the  Ha rqua ha la -De ve rs  500 kV double  line
outage , the  post-transient analysis  resulted in non convergence . Implementing an SPS
tha t shed Walnut (432 MW) and Padua  (435 MW) loads  on SCE's  sys tem resulted in
acceptable  post-transient voltage  devia tions.

Mo h a ve  Off Lin e

1. P os t-tra ns ie nt volta ge  de via tions  e xce e de d 5% for two s ingle  continge ncie s  (DP Vl
a nd W-Migue l) in the  pre -proje ct ca se s  only. Pos t-tra ns ie nt volta ge  de via tions  we re
le s s  tha n 7.5% a t s e le cte d bus s e s  in DID, MWD a nd NP C s ys te ms . S imila r to the
Mohave  on line  case , having a  s ta rting point s lightly above  the  limit in the  pre -project
case  actua lly adds  a  leve l of conserva tiveness  to the  post-project ana lysis . Aga in, the
ke y re sult is  tha t pos t-tra ns ie nt volta ge  de via tions  did not e xce e d 5% during s ingle
contingencies  in the  post-proj e t cases .

Except for the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double
line  outa ge , pos t-tra ns ie nt volta ge  de via tions  did not e xce e d 10% during double
contingencies in both the  pre-and-post-project cases.

2.
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3. For the  P a lo Ve rde -De ve rs  500 kV a nd the  Ha rqua ha la -De ve rs  500 kV double  line
outage , the  post-transient analysis  resulted in non convergence . Implementing an SPS
tha t shed Walnut (432 MW) and Padua  (435 MW) loads on SCE's  sys tem resulted in
acceptable  post-transient voltage  devia tions.

VI. F INDING S  O F  S CIT NO MO G RAM S IMULTANE O US  ANALYS IS

VI. A O VE R ALL S UMMAR Y

In  a cco rd a n ce  with  th e  WECC Ra tin g  P o licy,  ra tin g  s tu d ie s  n e e d  to  d e te rmin e
s imultaneous  pa th transfe r capability limits , a s  appropria te , for a  specific plan of se rvice .
The  S outhe rn  Ca lifo rn ia  Import Tra ns mis s ion  (S CIT) Nomogra m is  a n  importa n t
s imultaneous pa th tha t was assessed in this  Study. SCIT defines  acceptable  flow limits  on
Pa th 49 in re la tion to 5 othe r pa ths  tha t de live r power to Southe rn Ca lifornia . Pa th 46 is
one  of the  live  pa ths  tha t de fine  the  SCIT pa th. To ensure  re liable  de live ry from the  Pa lo
Ve rde  Hub to S outhe rn Ca lifornia , the  DP V2 P OS  will be  de s igne d to a chie ve  a  1,200
MW ra ting incre a s e  on P a th 49, P a th 46 a nd the  S CIT P a th. De ta ils  on the  crite ria ,
a s s umptions  a nd me thodology for the  S CIT tomogra m s imulta ne ous  a na lys is  a re
provide d in s e ction W.l on pa ge  13 of the  S tudy S cope  (Appe ndix A). The  fina l S CIT
Nomogram base cases were approved by the PRG.

Re sults  indica te  tha t the  DP V2 P OS  is  a de qua te  to a chie ve  a  1,200 MW s imulta ne ous
ra ting incre a se  on P a th 49, P a th 46 a nd the  S CIT pa th with the  DP V2 P OS  outline d in
Section III.B while  mee ting the  Crite ria .

Re s ults  indica te d the rma l ove rloa ds  on thre e  tra ns mis s ion e le me nts  (P e rkins  pha s e
s hifte rs  a nd s e rie s  ca pa citors  on the  P e rkins -Me a d 500 kV line ) for los s  of the  P a lo
Ve rde -De ve rs  500  kV a nd  Ha rqua ha la -De ve rs  500  kV line s . To  the  e xte n t the s e
ove rloa de d fa cilitie s  a re  not upgra de d a s  pa rt of a  future  proje ct, S CE will ne e d to
deve lop and implement tomograms and ope ra ting procedures  in lieu of or in conjunction
with an SPS to re lieve these  overloads as indicated in the  DPV2 POS .

Fina lly, results  a lso indica ted the  need to implement an SPS tha t would shed SCE load a t
Wa lnut (432 MW) or some  e quiva le nt mitiga tion me a sure  to a chie ve  a cce pta ble  pos t-
tra ns ie nt volta ge  de via tion pe rforma nce  for the  P a lo Ve rde -De ve rs  500 kV a nd the
Harquaha la -Devers  500 kV double  line  outage  under the  Mohave  off line  scenario only.

De ta ils  of the  SCIT Nomogram ana lys is  re sults  a re  provided in Appendix D.

VI.B P OWER FLOW ANALYS IS  RES ULTS

The  ke y finding from the  powe r flow a na lys is  is  tha t DP V2 ca n a chie ve  a  1,200 MW
ra ting incre a s e  s imulta ne ous ly on P a th 49, P a th 46 a nd S CIT with the  DP V2 P OS
outlined in Section HI.B while  mee ting the  the rmal limits  of the  transmiss ion sys tem.

The  "Control Are a  Summa ry of P re -Continge ncy Ba se  Ca se s ," which wa s  a pprove d by
the  P RG, is  provide d in Appe ndix D.1.a . The  "P a th Flow S umma ry of P re -Continge ncy
Ba s e  Ca s e s " is  provide d  in  Appe ndix D.1 .b . Als o , "P owe r Flow Dia gra ms  of P re -
Contingency Bases Cases" are  provided in Appendix D. 1 .c.
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The  "S imulta ne ous  S CIT P owe r Flow Ana lys is  S umma ry," which  lis ts  the  h ighe s t
tra nsmis s ion loa dings  for norma l a nd continge ncy conditions , is  provide d in Appe ndix
D.l .d. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a v e  O n  L i n e

1. No tra ns mis s ion e le me nt wa s  loa de d a bove  100% of its  continuous  ra ting unde r
norma l (i.e . non-continge ncy) conditions  in the  pre -or-pos t-proje ct ca se s . Ma rgina l
loadings of 100.3% and 100.3% occurred on the  two Perkins phase  shifte rs  in the  pre-
and-post-project cases, respective ly, which were  considered acceptable  by the  owners
of the  equipment.

2. For the  s ingle  line  outa ge  of the  P a lo Ve rde -De ve rs  500 kV line  in the  pre -proje ct
case , thermal overloads occurred on three  transmission lines. Those  three  lines are  the
Nila nd-CVSUB 161 kV line , the  Ave  58-Ba nnis te r 161 kV line  a nd the  RTAP2-RTP1
92 kV line . DID has indica ted tha t they a re  in the  process  of deve loping future  plans to
a ddre ss  pre -e xis ting ove rloa ds  on its  sys te m. For the  sa me  outa ge , the se  loa dings
dropped well be low 100% in the  post-proj e t case , as  shown in the  table  be low.

Emergency Loading (%)
Limiting Ele me nt Pre -Project Post-Proiect

AV58TP1-Bannis te r 161 111.0 < 90.0 DP V1

Noland-CVSUB 161 106.7 < 90.0 DP V1

RTAP 2-RTP 1 92 116.5 < 90.0 DP V1

Outage

3. For the  s ingle  line  outa ge  of the  W-Migue l 500 kV line  without the  RAS  in the  pre -
proje ct ca se , a  the rma l ove rloa d occurre d on the  RTAP 2-RTP ] 92 kV line . DID ha s
indica te d tha t the y a re  in the  proce s s  of de ve loping future  pla ns  to a ddre s s  pre -
exis ting ove rloads  on its  sys tem. For the  same  outage , the se  loadings  dropped we ll
be low 100% in the  post-project case , as  shown in the  table  be low.

Limiting Ele me nt

RTAP 2-RTP 1 92

Emergency Loading (%)
Pre -Project Post-Project Outage

102.7 < 90.0 DP V1

4. Imple me nting a n SPS , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd drops
1,350 MW of loa d in S CE's  sys te m, mitiga te s  the  the nna l ove rloa ds  ca use d by the
double  line  outa ge  of the  Pa lo Ve rde -De ve rs  a nd Ha rqua ha la -De ve rs  500 kV line s .
Pending the  findings  of on-going DPV2 SPS des ign s tudie s , an ope ra ting procedure
may be developed to reduce the  amount of generation and load dropping.

Mo h a ve  Off Lin e

No tra ns mis s ion e le me nt wa s  loa de d a bove  100% of its  continuous  ra ting unde r
norma l (i.e . non-continge ncy) conditions  in the  pre -or-pos t-proje ct ca se s . Ma rgina l
loadings of 100.7% and 100.6% occurred on the  two Perkins phase  shifte rs  in the  pre-
and-post-project cases, respective ly, which were  considered acceptable  by the  owners

1 .
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of the  equipment.

2. For the  s ingle  line  outa ge  of the  P a lo Ve rde -De ve rs  500 kV line  in the  pre -proje ct
case , thermal overloads occurred on three  transmission lines. Those  three  lines are  the
Noland-CVSUB 161 kV line , the  Ave  58-Bannis te r 161 kV line  and the  RTAP2-RTP 1
92 kV line . HD has  indica ted tha t they a re  in the  process  of deve loping future  plans  to
a ddre ss  pre -e xis ting ove rloa ds  on its  sys te m. For the  sa me  outa ge , the se  loa dings
dropped well be low 100% in the  post-project case , as  shown in the  table  be low.

Limiting Ele me nt

AV5 STP1 -Bannister 161

Nila nd-CVS UB 161

RTAP 2-RTP 1 92

Emergency Loading (%)
Pre -Proiect Post-Proiect Outa ge

113.5 < 90.0 DPVl

109.6 < 90.0 DPV1

119.3 < 90.0 DPV1

3. For the  s ingle  line  outa ge  of the  W-Migue l 500 kV line  without the  RAS  in the  pre -
proje ct ca s e , a  the rma l ove rloa d occurre d on the  RTAP 2-RTP l 92 kV line . HD ha s
indica te d tha t the y a re  in the  proce s s  of de ve loping future  pla ns  to a ddre s s  pre -
exis ting ove rloads  on its  sys tem. For the  same  outage , the se  loadings  dropped we ll
below 100% in the  post-proj act case , as  shown in the  table  below.

Limiting Ele me nt

RTAP 2-RTP 1 92

Emergency Loading (%)
Pre -Proiect Post-Proiect

104.1 < 90.0 DPV1

Outage

4. Imple me nting a n SPS , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd drops
1,350 MW of loa d in S CE's  sys te m, mitiga te s  the  the rma l ove rloa ds  ca use d by the
double  line  outa ge  of the  Pa lo Ve rde -De ve rs  a nd Ha rqua ha la -De ve rs  500 kV line s .
P e nding the  findings  of on-going DP V2 SPS design s tudies , an opera ting procedure
may be developed to reduce the  amount of generation and load dropping.

VI.C DYNAMIC S TABILITY ANALYS IS  RE S ULTS

The  ke y finding from the  dyna mic s ta bility a na lys is  is  tha t DP V2 ca n a chie ve  a  1,200
MW ra ting incre a se  s imulta ne ous ly on P a th 49, P a th 46 a nd S CIT with the  DP V2 P OS
outlined in Section IlI.B while  mee ting the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem.

Also a  s e ns itivity a na lys is  wa s  pe rforme d with the  Moha ve -Lugo s e rie s  compe nsa tion
le ve l a t 26% ra the r tha n 70%. Re s ults  indica te d a cce pta ble  pe rforma nce  with  the
Moha ve -Lugo se rie s  compe nsa tion le ve l a t 26%, though the  pe rforma nce  wa s  s lightly
worse  than the  case  with the  Mohave-Lugo series compensation level a t 70%.

The  "S imulta ne ous  S CIT S ta bility Ana lys is  S umma ry" is  provide d in Appe ndix D.2.a .
The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

20



x

Devers -Palo Verde No. 2 Project - Pa th 46 Rating Study Report 04/21/06

1. All ma chine s  in the  WECC grid re ma ine d in synchronism a nd we re  da mpe d, a nd a ll
bus  volta ge  dips  a nd fre que ncy de via tions  we re  we ll within the ir re spe ctive  limits  in
the  pre -a nd-pos t-proje ct ca se s . Howe ve r, buse s  a t Ta rza ns  230 kg, Northridge  230
kV a nd  Rina ld i 230  kV e xhib ite d  22  cycle s  ma rg ina lly e xce e ding  the  20  cycle
dura tion crite rion for the  Ha ssa ya mpa -N.Gila  500 kV line  outa ge  in the  pre -proje ct
ca s e  only. At firs t gla nce  the  pre -proje ct dura tions  ove r the  20 cycle  crite rion ma y
a ppe a r proble ma tic, howe ve r the  focus  of this  a na lys is  is  to e ns ure  tha t the  pos t-
project performance is  adequate . The pre-proj e t case  was only developed to represent
a  re fe re nce  S CIT Nomogra m point from which to de ve lop the  pos t-proje ct S CIT
Nomogra m point. Ha ving a  s ta rting point s lightly a bove  the  limit in the  pre -proje ct
ca s e  a ctua lly a dds  a  le ve l of cons e rva tive ne s s  to the  pos t-proje ct a na lys is . The
importa nt re s ult is  tha t the  dura tions  did not e xce e d 20% for more  tha n 20 cycle s
during s ingle  contingencies  in the  post-proj e t case .

No SPS was  needed to mee t the  voltage  dip, damping and frequency devia tion limits
of the  transmission system.

Mo h a ve  Off Lin e

1. A11 machines  in the  WECC grid rema ined in synchronism and were  damped, and a ll
bus  volta ge  dips  a nd fre que ncy de via tions  we re  we ll within the ir re spe ctive  limits  in
the  pre-proj e t case .

No SPS was  needed to mee t the  voltage  dip, damping and frequency devia tion limits
of the  transmission system

VI.D P OS T-TRANS IENT P OWER FLOW ANALYS IS  RES ULTS

The  ke y finding from the  pos t-tra ns ie nt powe r flow a na lys is  is  tha t DPV2 ca n a chie ve  a
1,200 MW incre a se  s imulta ne ous ly on Pa th 49, Pa th 46 a nd SCIT with the  DPV2 POS
outline d in S e ction III.B while  me e ting the  pos t-tra ns ie nt volta ge  de via tion limits  of the
transmission system. Also, no SPS is  needed for the  Mohave on line  scenario.

Re sults  indica te d the  ne e d to imple me nt a n S P S  tha t would she d S CE loa d a t Wa lnut
(432 MW) or some  e quiva le nt mitiga tion me a sure  to a chie ve  a cce pta ble  pos t-tra ns ie nt
volta ge  de via tion pe rforma nce  for the  P a lo Ve rde -De ve rs  500 kV a nd the  Ha rqua ha la -
Devers  500 kV double  line  outage  under the  Mohave  off line  scenario only.

The  "S imulta ne ous  S CIT P os t Tra ns ie nt Ana lys is  S umma ry" is  provide d in Appe ndix
D.3.a . The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. P os t-tra ns ie nt volta ge  de via tions  did not e xce e d 5% during s ingle  continge ncie s  in
both the  pre-and-post-proj e t cases .

Pos t-trans ient voltage  devia tions  did not exceed 10% during double  contingencies  in
both the  pre-and-post-project cases.

2.

2.

2.
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3. No S P S  wa s  ne e de d  to  me e t the  pos t-tra ns ie n t vo lta ge  de via tion  limits  o f the
transmission system.

Mo h a ve  Off Lin e

1. P os t-tra ns ie nt volta ge  de via tions  did not e xce e d 5% during s ingle  continge ncie s  in
both the  pre-and-post-proj e t cases .

For los s  of the  P a lo Ve rde -De ve rs  500 kV line , the  pos t-tra ns ie nt volta ge  de via tion
was  5.2% and 5.4% a t Iron Mounta in and Eagle  Mounta in buses , re spective ly, in the
pre -project ca se  only. At firs t glance  the  pre -project pos t-trans ient voltage  devia tions
above  the  5% crite rion may appear problematic, however the  focus  of this  ana lys is  is
to ensure  tha t the  post-proj e t performance  is  adequate . The  pre-proj e t case  was only
deve loped to represent a  re fe rence  SCIT Nomogram point from which to deve lop the
pos t-proj e t SCIT Nomogra m point. Ha ving a  s ta rting point s lightly a bove  the  limit in
the  pre -proje ct ca s e  a ctua lly a dds  a  le ve l of cons e rva tive ne s s  to the  pos t-proj e t
a na lys is . The  importa nt re s ult is  tha t the  pos t-tra ns ie nt volta ge  de via tions  did not
exceed 5% during single  contingencies in the  post-project case .

Pos t-trans ient voltage  devia tions  did not exceed 10% during double  contingencie s  in
both the  pre-and-post-proj e t cases .

4. For the  P a lo Ve rde -De ve rs  500 kV a nd the  Ha rqua ha la -De ve rs  500 kV double  line
outa ge , the  pos t-tra ns ie nt a na lys is  re sulte d in una cce pta ble  pos t-tra ns ie nt volta ge
de via tions  o f 10 .1% a nd  10 .4% a t hon  Mounta in  a nd  Ea g le  Mounta in  bus e s ,
re s pe ctive ly. Imple me nting a n S P S  tha t s he d Wa lnut (432 MW) loa d on S CE's
system resulted in acceptable  post-transient voltage  devia tions.

VII. F INDING S  O F S IMULTANE O US  ANALYS E S

In accordance  with the  WECC Rating Policy, ra ting s tudies  may need to de te rmine  possible
simultaneous impacts  on other pa th ra tings for a  specific prob e t plan of se rvice . At the  beginning
of this  Study, requests  were  made to assess what impacts  DPV2 may have on the  following 5
pa ths .

P a th 26 (Midwa y-Vince nt)
Pa th 27 (IPPDC)
Pa th 41 (Sylmar)
P a th 61 (Victorville -Lugo)
Pa th 65 (PDCI)

Deta ils  on the  criteria , assumptions and methodology for these  simultaneous analyses are
provided in section WE on page  15 of the  S tudy Scope  (Appendix A).

1 .

2 .

3 .

4 .

5 .

The overa ll conclusion of the  s imultaneous analyses is  tha t the DP V2 POS described in section
HI.B is  adequa te  to achieve  a  1,200 MW ra ting increase  on Pa th 46 s imultaneously with four of
the  five  Pa ths  a t the ir respective  maximum ra tings  while  mee ting the  Crite ria . Nomograms and/or
opera ting procedures will be  needed to mitiga te  the  s imultaneous interactions with Path 61 .

2.

3.
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Deta ils  of the  Simultaneous ana lyses  results  a re  provided in Appendix E.

VII.A P ATH 2 6

VII.A.1 O VE R ALL S UMMAR Y

The analysis is  based on the  key assumption that Path 46 and Path 26 power flows
would be  assessed a t the ir respective  maximum ra tings, be ing 11,823 MW for Path 46
and 3,700 MW for Pa th 26.

Results  indica te  tha t the  DPV2 POS described in section III.B is  adequate  to achieve  a
1,200 MW ra ting increase  on Pa th 46 s imultaneously with Pa th 26 a t its  maximum
ra ting of 3,700 MW while  mee ting the  Crite ria .

To re lieve  thermal overloads for loss  of the  Pa lo Verde-Devers  500 kV and Harquahala-
De ve rs  500  kV line s , S CE will ne e d  to  de ve lop  a nd  imple me nt tomogra ms  a nd
ope ra ting procedures  in lieu of or in conjunction with an SPS  as  indica ted in the  DPV2
p o s .

Results  indica ted the  need to implement an SPS that would shed SCE load a t Walnut
(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  post-transient
voltage  devia tion performance  for the  Pa lo Verde-Devers  500 kV and the  Harquahala-
Devers  500 kV double  line  outage  under e ither Mohave  opera tiona l condition.

Deta ils  of the  Path 26 analysis  results  a re  provided in Appendix E.(series). l .

VII.A.2 P OWER FLOW ANALYS IS  RES ULTS

The  key finding from the  power flow ana lys is  is  tha t DPV2 can achieve  a  1,200 MW
rating increase  on Pa th 46 s imultaneously with Pa th 26 a t its  maximum ra ting of 3,700
MW with the  DPV2 POS  outline d in Se ction IILB while  me e ting the  the rma l limits  of
the  transmission system.

The  "Control Area  Summary of Pre -Contingency Base  Cases" is  provided in Appendix
E. 1 .a .1. The "Path Flow Summary of Pre-Contingency Base  Cases" is  provided in
Appendix E.1.b.1. Also, "Power Flow Diagrams of Pre-Contingency Bases  Cases" a re
provided in Appendix E. 1 .c.1 .

The  "Simultaneous  Pa th 26 Power Flow Analys is  Summary," which lis ts  the  highest
transmiss ion loadings  for normal and contingency conditions , is  provided in Appendix
E.l.d.l. The  following subse ctions  provide  highlights  of the  a na lys is .

Mo h a ve  On  Lin e

No transmission e lement was loaded above  100% of its  continuous ra ting under
normal (i.e . non-contingency) conditions  in the  pos t-proj e t case . However, a
margina l loading of 100.2% occurred on each of the  two Perkins phase  shifte rs  in
the  post-proj e t sensitivity case , which was considered acceptable  by the  owners  of
the  equipment.
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No transmission e lement was loaded above 100% of its  emergency ra ting under
s ingle  contingency conditions  in the  post-project case . However, a  margina l
overload of 101.9% occurred on the  Elcentsw 161/230 kV transformer for loss  of
the  N.Gila -W 500 kV line . HD has  indica ted tha t they a re  in the  process  of
developing future  plans to address pre-existing overloads on its  system.

For the  double  line  outage  of the  Midway-Vincent 500 kV lines  #1 & 2, a  loading of
99.3% of the  emergency ra ting of the  Midway-Vincent 500 kV line  #3 occurred. To
be  able  to model the  SPS of Pa th 26, which is  required for this  double  line  outage ,
this  double  line  outage  ana lysis  was performed using the  post-transient power flow.

4. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Pa lo Verde-Devers  and Harquaha la -Devers  500 kV
line s . P e nding the  findings  of on-going DP V2 S P S  de s ign s tudie s , a n ope ra ting
procedure  may be developed to reduce the  amount of generation and load dropping.

Mo h a ve  Off Lin e

1. No transmiss ion e lement was  loaded above  100% of its  continuous ra ting under
normal (i.e . non-contingency) conditions  in the  pos t-proj e t case . However, a
margina l loading of 100.6% occurred on each of the  two Perkins  phase  shifte rs  in
the  post-proj act sensitivity case , which was considered acceptable  by the  owners of
the  equipment.

2. No transmission e lement was loaded above  100% of its  emergency ra ting under
s ingle  contingency conditions  in the  post-proj e t case . However, an overload of
105.3% occurred on the  Elcentsw 161/230 kV transformer for loss  of the  N.Gila -W
500 kV line . HD has indica ted tha t they are  in the  process  of developing future  plans
to address pre-existing overloads on its  system.

3. For the  double  line  outa ge  of the  Midwa y-Vince nt 500 kV line s  #1 & 2, a  loa ding of
99.3% of the  emergency ra ting of the  Midway-Vincent 500 kV line  #3 occurred. To
be  able  to model the  SPS of Pa th 26, which is  required for this  double  line  outage ,
this  double  line  outage  ana lysis  was performed using the  post-transient power flow.

4. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Pa lo Verde-Devers  and Harquahala~Devers  500 kV
line s . P e nding the  findings  of on-going DP V2 S P S  de s ign s tudie s , a n ope ra ting
procedure  may be developed to reduce the  amount of generation and load dropping.

VII.A.3 DYNAMIC S TABILITY ANALYS IS  RE S ULTS

The  key finding from the  dynamic s tability ana lysis  is  tha t DPV2 can achieve  a  1,200
MW ra ting increase  on Pa th 46 s imultaneously with Pa th 26 a t its  maximum ra ting of
3,700 MW with the  DPV2 POS outlined in Section IH.B while  mee ting the  voltage  dip,
damping and frequency devia tion limits  of the  transmission system. No SPS is  needed.

2.
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The  "S imultaneous  Pa th 26 S tability Ana lys is  Summary" is  provided in Appendix
E.2.a . l. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

A11 machines in the  WECC grid remained in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-project case .

2. No SPS was needed to meet the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem.

Mo h a ve  Off Lin e

1. A11 machines  in the  WECC grid remained in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-project case .

2. No SPS was needed to meet the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem

\

VII.A.4 P OS T-TRANS IENT P OWER FLOW ANALYS IS  RES ULTS

The  key finding iron the  pos t-trans ient power flow ana lys is  is  tha t DPV2 can achieve  a
1,200 MW ra ting increase  on Pa th 46 s imultaneously with Pa th 26 a t its  maximum
ra ting of 3,700 MW with the  DPV2 POS outlined in Section III.B while  mee ting the
post-trans ient voltage  devia tion limits  of the  transmiss ion sys tem.

Results  indicated the  need to implement an SPS that would shed SCE load a t Walnut
(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  post-transient
voltage  devia tion performance  for the  Pa lo Verde-Devers  500 kV and the  Harquahala-
Devers  500 kV double  line  outage  under e ither Mohave  opera tiona l condition.

The  "Simultaneous  Pa th 26 Post Transient Ana lys is  Summary" is  provided in Appendix
E.3.a .1. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

Post-transient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the post-project case .

For the  Pa lo Verde-Devers  500 kV and the  Harquahala-Devers  500 kV double  line
outage, the  post-transient analysis  resulted in non convergence. Implementing an
SPS that shed Walnut (432 MW) load on SCE's system resulted in acceptable  post-
transient voltage  devia tions .

Mo h a ve  Off Lin e

1. Post-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in

2.
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the post-proj act case.

For the Palo Verde-Devers 500 kV and the Harquahala-Devers 500 kV double line
outage, the post-transient analysis resulted in non convergence in the Mohave off
line scenario. Implementing an SPS that shed Walnut (432 MW) load on SCE's
system resulted in acceptable post-transient voltage deviations.

VII.B PATH 27

VII.B.1 OVERALL SUMMARY

The analysis is based on the key assumption that Path 46 and Path 27 power flows
would be assessed at their respective maximum ratings, being 11,823 MW for Path 46
and 1,920 MW for Path 27.

Results indicate that the DPV2 POS is adequate to achieve a 1,200 MW rating increase
on Path 46 simultaneously with Path 27 at its maximum rating of 1,920 MW while
meeting the Criteria.

To relieve thermal overloads for loss of the Palo Verde-Devers 500 kV and Harquahala-
Devers  500 kV lines ,  SCE will  need to develop and implement  tomograms and
operating procedures in lieu of or in conjunction with an SPS as indicated in the DPV2
p o s .

Results indicated the need to implement an SPS that would trip 370 MW of Harquahala
generation and shed SCE load at Walnut (432 MW) or some equivalent mitigation
measure to achieve acceptable stability perfonnance for the Palo Verde-Devers 500 kV
and the Harquahala-Devers 500 kV double line outage under  the Mohave off line
scenario only.

Finally, results also indicated the need to implement an SPS that would shed SCE load
at Walnut (432 MW) or some equivalent mitigation measure to achieve acceptable post-
transient voltage deviations for the Palo Verde-Devers 500 kV and the Harquahala-
Devers 500 kV double line outage under the Mohave off line scenario only.

Details of the Path 27 analysis results are provided in Appendix E.(series).2.

VII.B.2 POWER FLOW ANALYSIS RESULTS

The key finding from the power flow analysis is that DPV2 can achieve a 1,200 MW
rating increase on Path 46 simultaneously with Path 27 at its maximum rating of 1,920
MW with the DPV2 POS outlined in Section III.B while meeting the thermal limits of
the transmission system.

The "Control Area Summary of Pre-Contingency Base Cases" is provided in Appendix
E.1 .a.2. The "Path Flow Summary of Pre-Contingency Base Cases" is provided in
Appendix E.1.b.2. Also, "Power Flow Diagrams of Pre-Contingency Bases Cases" are
provided in Appendix E. 1 .c.2.

The "Simultaneous Path 27 Power Flow Analysis Summary," which lists the highest

2.
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transmiss ion loadings  for normal and contingency conditions , is  provided in Appendix
E.l.d.2. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

No transmission e lement was loaded above  100% of its  continuous ra ting under
normal (i.e . non-contingency) conditions  in the  pos t-proj e t case .

No transmission e lement was loaded above 100% of its  emergency ra ting under
s ingle  contingency conditions  in the  post-proj e t case .

3. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Pa lo Verde-Devers  and Harquaha la -Devers  500 kV
line s . P e nding the  findings  of on-going DP V2 S P S  de s ign s tudie s , a n ope ra ting
procedure  may be developed to reduce the  amount of generation and load dropping.

Mo h a ve  Off Lin e

1. No transmiss ion e lement was  loaded above  100% of its  continuous  ra ting under
norma l (i.e . non-contingency) conditions  in the  post-project case .

2. No transmission e lement was loaded above  100% of its  emergency ra ting under
single  contingency conditions in the  post-proj act case . However, an overload of
101 .7% occurred on the  Elcentsw 161/230 kV transformer for loss  of the  N.Gila -W
500 kV line . DID has indica ted tha t they are  in the  process of developing future  plans
to address pre-existing overloads on its  system.

3. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Pa lo Verde-Devers  and Harquaha la -Devers  500 kV
line s . P e nding the  findings  of on-going DP V2 S P S  de s ign s tudie s , a n ope ra ting
procedure  may be developed to reduce the  amount of generation and load dropping.

VII.B.3 DYNAMIC S TABILITY ANALYS IS  RE S ULTS

The  key finding from the  dynamic s tability ana lysis  is  tha t DPV2 can achieve  a  1,200
MW ra ting increase  on Pa th 46 s imultaneously with Pa th 27 a t its  maximum ra ting of
1,920 MW with the  DPV2 POS outlined in Section III.B while  mee ting the  voltage  dip,
damping and frequency devia tion limits  of the  transmission system. No SPS is  needed
for the  Mohave  on line  scenario.

Results  indica ted the  need to implement an SPS tha t would tn'p 370 MW of Harquahala
genera tion and shed SCE load a t Walnut (432 MW) or some equiva lent mitiga tion
measure  to achieve  acceptable  s tability performance  for the  Palo Verde-Devers  500 kV
and the  Harquahala-Devers  500 kV double  line  outage  under the  Mohave  off line
scenario only.

2.
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The  "S imultaneous  Pa th 27 S tability Ana lys is  Summary" is  provided in Appendix
E.2.a .2. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

All machines  in the  WECC grid remained in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-proj e t case .

2. No SPS was needed to meet the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem.

Mo h a ve  Off Lin e

1. All machines  in the  WECC grid rema ined in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-project case .

Except for the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV
double  line  outage, no SPS was needed to meet the  voltage dip, damping and
frequency devia tion limits  of the  transmiss ion sys tem.

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage , ins tability occurred. Implementing an SPS tha t tripped 370 MW of
Harquahala  genera tion and shed SCE load a t Walnut (432 MW) resulted in
acceptable  s tability performance .

VII.B.4 P OS T-TRANS IENT P OWER FLOW ANALYS IS  RES ULTS

The  key finding from the  post-transient power flow ana lys is  is  tha t DPV2 can achieve  a
1,200 MW ra ting increase  on Pa th 46 s imultaneously with Pa th.27 a t its  maximum
ra ting of 1,920 MW with the  DPV2 POS outlined in Section III.B while  mee ting the
post-transient voltage  devia tion limits  of the  transmiss ion system. Also, no SPS is
needed for the  Mohave  on line  scenario.

Results  indica ted the  need to implement an SPS that would shed SCE load a t Walnut
(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  post-transient
voltage  devia tions for the  Pa lo Verde-Devers  500 kV and the  Harquahala-Devers  500
kV double  line  outage  under the  Mohave  off line  scenario only.

The  "Simultaneous  Pa th 27 Post Transient Ana lys is  Summary" is  provided in Appendix
E.3.a .2. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

Post-transient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the post-project case .

2.

3.
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2. No SPS was  needed to mee t the  post-trans ient voltage  devia tion limits  of the
transmission system.

Mo h a ve  Off Lin e

1. Pos t-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the post-proj act case.

No SPS was needed to meet the  post-transient voltage  devia tion limits  of the
transmission system for the  Mohave on line  scenario .

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage , the  post-transient analysis  resulted in non convergence  in the  Mohave  off
line  scenario. Implementing an SPS tha t shed Walnut (432 MW) load on SCE's
system resulted in acceptable  post-transient voltage  devia tions.

VII.C  P ATH 4 1

VII.C .1 O VE R ALL S UMMAR Y

The analysis is  based on the  key assumption that Path 46 and Path 41 power flows
would be  assessed a t the ir respective  maximum ra tings, be ing 11,823 MW for Path 46
and 1,600 MW for Path 41 .

Results  indica te  tha t the  DPV2 POS is  adequate  to achieve  a  1,200 MW rating increase
on Pa th 46 s imultaneous ly with Pa th 41 a t its  maximum ra ting of 1,600 MW while
mee ting the  Crite ria .

To re lieve  thermal overloads for loss  of the  Pa lo Verde-Devers  500 kV and Harquaha la -
De ve rs  500  kV line s , S CE will ne e d  to  de ve lop  a nd  imple me nt tomogra ms  a nd
ope ra ting procedures  in lieu of or in conjunction with an SPS  a s  indica ted in the  DPV2
p o s .

Results  indica ted the  need to implement an SPS that would shed SCE load a t Walnut
(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  s tability
performance  for the  Pa lo Verde-Devers  500 kV and the  Harquahala-Devers  500 kV
double  line  outage  e ither Mohave  opera tiona l condition.

Fina lly, results  a lso indica ted the  need to implement an SPS tha t would shed SCE load
a t Walnut (432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  post-
transient voltage  devia tion perfonnance  for the  Pa lo Verde-Devers  500 kV and the
Harquahala~Devers  500 kV double  line  outage  under the  Mohave  off line  scenario only.

Deta ils  of the  Pa th 41 ana lysis  results  a re  provided in Appendix E.(se ries).3.

VII.C .2 P OWER FLOW ANALYS IS  RES ULTS

The  key finding from the  power flow ana lys is  is  tha t DPV2 can achieve  a  1,200 MW
rating increase  on Pa th 46 s imultaneously with Pa th 41 a t its  maximum ra ting of 1,600
MW with the  DP V2 P OS  outline d in S e ction III.B while  me e ting the  the rma l limits  of
the  transmission system.

2.
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The  "Control Area  Summary of Pre -Contingency Base  Cases" is  provided in Appendix
E. 1 .a .3. The "Path Flow Summary of Pre-Contingency Base  Cases" is  provided in
Appendix E.1 .b.3. Also, "Power Flow Diagrams of Pre-Contingency Bases Cases" a re
provided in Appendix E. 1 .c.3 .

The  "Simultaneous  Pa th 41 Power Flow Analys is  Summary," which lis ts  the  highest
transmiss ion loadings  for normal and contingency conditions , is  provided in Appendix
E.l.d.3. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

No transmission e lement was loaded above  100% of its  continuous ra ting under
nonna  (i.e . non-contingency) conditions  in the  pos t-proj e t ca se .

No transmission e lement was loaded above 100% of its  emergency ra ting under
s ingle  contingency conditions  in the  post-proj e t case .

3. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Pa lo Verde-Devers  and Harquaha la -Devers  500 kV
line s . P e nding the  findings  of on-going DP V2 S P S  de s ign s tudie s , a n ope ra ting
procedure  may be developed to reduce the  amount of generation and load dropping.

Mo h a ve  Off Lin e

1. No transmiss ion e lement was loaded above  100% of its  continuous ra ting under
nonna  (i.e . non-contingency) conditions  in the  pos t-proj e t case . However, a
margina l loading of 100.5% occurred on each of the  two Perkins  phase  shifte rs  in
the  post-proj act sensitivity case , which was considered acceptable  by the  owners of
the  equipment.

No transmission e lement was loaded above 100% of its  emergency ra ting under
single  contingency conditions in the  post-project case .

Implementing an SPS, which trips  1,125 MW of genera tion a t Harquahala  and
drops 1,350 MW of load in SCE's  system, mitiga tes  the  thermal overloads caused
by the  double  line  outage  of the  Palo Verde-Devers  and Harquahala-Devers  500 kV
lines. Pending the  findings of on-going DPV2 SPS design studies , an opera ting
procedure  may be developed to reduce the  amount of generation and load dropping.

VII.C .3 DYNAMIC S TABILITY ANALYS IS  RE S ULTS

The  key finding from the  dynamic s tability ana lysis  is  tha t DPV2 can achieve  a  1,200
MW ra ting increase  on Pa th 46 s imultaneously with Pa th 41 a t its  maximum ra ting of
1,600 MW with the  DPV2 POS outlined in Section III.B while  mee ting the  voltage  dip,
damping and frequency devia tion limits  of the  transmission system.

Results  indicated the  need to implement an SPS that would shed SCE load a t Walnut
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(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  s tability
performance  for the  Pa lo Verde-Devers  500 kV and the  Harquahala-Devers  500 kV
double  line  outage  e ither Mohave  opera tiona l condition.

The  "S imultaneous  Pa th 41 S tability Ana lys is  Summary" is  provided in Appendix
E.2.a .3. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. All machines  in the  WECC grid rema ined in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-proj e t case .

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage , a  voltage  dip of 30.6% occurred a t the  Adelanto 500 kV bus. Implementing
an SPS tha t shed SCE load a t Walnut (432 MW) resulted in acceptable  s tability
performance .

Mo h a ve  Off Lin e

1. A11 machines  in the  WECC grid remained in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the post-project case.

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage , a  voltage  dip of 41 .2% occurred a t the  Adelanto 500 kV bus. Implementing
an SPS tha t shed SCE load a t Walnut (432 MW) resulted in acceptable  s tability
performance .

VII.C .4 P OS T-TRANS IENT P OWER FLOW ANALYS IS  RES ULTS

The key finding from the  post-transient power How ana lysis  is  tha t DPV2 can achieve  a
1,200 MW ra ting increase  on Pa th 46 s imultaneously with Pa th 41 a t its  maximum
ra ting of 1,600 MW with the  DPV2 POS outlined in Section III.B while  mee ting the
post-transient voltage  devia tion limits  of the  transmiss ion system. Also, no SPS is
needed for the  Mohave on line  scenario.

Results  indicated the  need to implement an SPS that would shed SCE load a t Walnut
(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  post-transient
voltage  devia tions for the  Palo Verde-Devers  500 kV and the  Harquahala-Devers  500
kV double  line  outage  under the  Mohave  off line  scenario only.

The  "Simultaneous  Pa th 41 Post Transient Ana lys is  Summary" is  provided in Appendix
E.3.a .3. The  following subsections  provide  highlights  of the  ana lys is .

Mohave O11 Line

1. Post-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the  post-project case .

2.
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2. No SPS was  needed to mee t the  post-trans ient voltage  devia tion limits  of the
transmission system.

Mo h a ve  Off Lin e

1. Pos t-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the  post-project case .

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage , the  post-transient ana lysis  resulted in post-transient voltage  devia tions of
10.5% and 10.6% a t Iron Mounta in and Eagle  Mounta in, respective ly.
Implementing an SPS tha t shed Walnut (432 MW) load on SCE's  system resulted in
acceptable  post-transient voltage  devia tions.

VII.D PATH 61

VII.D.l OVERALL SUMMARY

The analysis is  based on the  key assumption that Path 46 and Path 61 power flows
would be  assessed a t the ir respective  maximum ra tings, be ing 11,823 MW for Path 49
and 2.400 MW for Pa th 61.

Results  indica te  tha t the  DPV2 POS is  not adequate  to achieve  a  1,200 MW ra ting
increase  on Pa th 46 s imultaneously with Pa th 61 a t its  maximum ra ting of 2,400 MW
while  mee ting the  Crite ria .

Results  indica te  tha t a  tomogram for the rmal overload mitiga tion can be  implemented
to manage  a  1,200 MW ra ting increase  on Path 46 simultaneously with Path 61 a t its
maximum ra ting of 2,400 MW while  mee ting the  voltage  dip, damping and frequency
devia tion limits  of the  transmission system. Results  a lso indica te  tha t an opera ting
procedure  can be  employed in conjunction with the  tomogram to reduce  Pa th 61
schedules  to re lieve  the rma l ove rloads  on the  Victorville -Lugo 500 kV line  for 4 s ingle
contingency outages.

To re lieve  thermal overloads for loss  of the  Pa lo Verde-Devers  500 kV and Harquahala-
Devers  500 kV lines , SCE will need to deve lop and implement tomograms and
opera ting procedures  in lieu of or in conjunction with an SPS as  indica ted in the  DPV2
p o s .

No SPS was needed to meet the  s tability crite ria  for the  double  line  outage  of the  Palo
Verde-Devers  500 kV line  and the  Harquaha la -Devers  500 kV line  or the  Pa lo Verde-
Devers  500 kV line  and the  Hassayampa-Harquahala  500 kV line .

Results  indica ted the  need to implement an SPS that would shed SCE load a t Walnut
(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  post-transient
voltage  devia tion performance  for the  Pa lo Verde-Devers  500 kV and the  Harquahala-
Devers  500 kV double  line  outage  under the  Mohave  off line  scenario only.

Deta ils  of the  Pa th 61 ana lysis  results  a re  provided in Appendix E.(series).4.

VII.D.2 P OWER FLOW ANALYS IS  RES ULTS
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The  key finding from the  power flow ana lys is  is  tha t DPV2 cannot achieve  a  1,200 MW
rating increase  on Pa th 46 s imultaneously with Pa th 61 a t its  maximum ra ting of 2,400
MW while  mee ting the  the rma l limits  of the  transmiss ion sys tem. A the rma l ove rload
needs to be  mitiga ted. In the  absence  of other remedia tion, a  tomogram and opera ting
procedure  can be employed to reduce schedules to re lieve thennal overloads on the
Victorville -Lugo 500 kV line  for 4 s ingle  contingency outages . The  ana lys is  was
pe rformed on two pos t-proj e t sens itivity cases  representing two tomogram "Comer
P oints ."

The  "Control Area  Summary of Pre -Contingency Base  Cases" is  provided in Appendix
E. 1 .a .4. The "Path Flow Summary of Pre-Contingency Base  Cases" is  provided in
Appendix E.l.b.4. Also, "Power Flow Diagrams of Pre -Contingency Bases  Cases" a re
provided in Appendix E. 1 .c.4.

The  "Simultaneous  Pa th 61 Power Flow Ana lys is  Summary," which lis ts  the  highes t
transmiss ion loadings  for normal and contingency conditions , is  provided in Appendix
E.l.d.4. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

No transmission e lement was loaded above  100% of its  continuous ra ting under
normal (i.e . non-contingency) conditions  in the  pos t-proj e t case .

Exce pt for the  Victorville -Lugo 500 kV tra nsmiss ion line  on SCE a nd LADWP's
systems, no transmission e lement was loaded above 100% of its  emergency ra ting
under s ingle  contingency conditions . However, loadings  up to l16.3% occurred on
the  Victorville -Lugo 500 kV transmiss ion line  unde r four s ingle  contingency
conditions , in the  case  with flows a t the ir respective  maximum ra tings  on Pa th 46
and Path 61 .

Limiting Ele me nt

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Emergency Loading (%)
Post_Project Outage

116.3 E LLU

112.0 MO LU

101.0 DVVL

100.8 n G lv

3. Results  indica ted tha t implementing a  nor gram and an opera ting procedure  to
restrict Hows on these  two paths would ensure  operating a t safe  levels. For the  same
outage , this  loading dropped well be low 100% in two post-project cases
representing tomogram Comer Point l and Comer Point 2, a s  shown in the  table
be low. Come r Point l re pre se nts  flow limits  of l1,823 MW a nd 1,900 MW on Pa th
46 and Pa th 61, respective ly. Corner Point 2 represents  flow limits  of 7,700 MW
and 2,400 MW on Path 46 and Path 61, respectively. Refer to the  conceptual
nomograrn provided in Appendix E.4.a .4.

2.
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Limiting Ele me nt
Emergency Loading (%)

Comer Point 1 Comer Point 2 Outage

100.6 100.7 E LLU

96.7 97.2 MO LU

<90.0 95.5 D VVL

<90.0 95.7 NG IV

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

4. Implementing an SPS, which trips  1,125 MW of genera tion a t Harquaha la  and
drops 1,350 MW of load in SCE's  system, mitiga tes  the  thermal overloads caused
by the  double  line  outage  of the  Palo Verde-Devers  and Harquahala-Devers  500 kV
lines. Pending the  findings of on-going DPV2 SPS design s tudies , an opera ting
procedure  may be developed to reduce the  amount of generation and load dropping.

Mo h a ve  Off Lin e

1. No transmiss ion e lement was  loaded above  100% of its  continuous ra ting under
normal (i.e . non-contingency) conditions  in the  pos t-proj e t case .

Exce pt for the  Victowille -Lugo 500 kV line  a nd the  Me rcha nt-Eldora do 500 kV
line , no transmission e lement was loaded above 100% of its  emergency ra ting under
s ingle  contingency conditions . However, loadings  up to ll4.0% occurred on the
Victorville -Lugo 500 kV transmiss ion line  unde r five  s ingle  contingency conditions
and a  loading of 105.7% occurred on the  Merchant-Eldorado 500 kV line  for a
s ingle  contingency, in the  case  with flows a t the ir respective  maximum ra tings  on
Path 46 and Path 61 .

Limiting Ele me nt

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Merchant-Eldorado 500

Emergency Loading (%)
Post_Proj act Outage

113.5 E LLU

114.0 MO LU

100.7 DVVL

100.3 NG IV

100.7 E LMC

105 .7 E LMC

3. Results  indica ted tha t implementing a  nomgra in and an opera ting procedure  to
restrict flows on these  two paths would ensure  opera ting a t safe  levels . For the  same
outage , this  loading dropped well be low 100% in two post-project cases
representing tomogram Comer Point 1 and Comer Point 2, as  shown in the  table
be low. Come r Point l re pre se nts  flow limits  of l1,823 MW a nd 2,075 MW on Pa th
46 and Pa th 61 , respective ly. Corner Point 2 represents  flow limits  of 8,100 MW
and 2,400 MW on Path 46 and Path 61 , respectively. Refer to the conceptual
tomogram provided in Appendix E.4.b.4.
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Limiting Ele me nt

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Victorville -Lugo 500

Merchant-Eldorado 500

Emergency Loading (%)
Comer Point 1 Comer Point 2

99.2 100.1 E LLU

99.7 100.2 MO LU

<90.0 95.0 D VVL

<90.0 95.0 n G lv

<90.0 <90.0 E LMC

93.4 <90.0 E LMC

Outage

Implementing an SPS, which trips  1,125 MW of genera tion a t Harquaha la  and
drops 1,350 MW of load in SCE's  system, mitiga tes  the  thermal overloads caused
by the  double  line  outage  of the  Palo Verde-Devers  and Harquahala-Devers  500 kV
lines . Pending the  findings  of on-going DP V2 SPS design studies, an operating
procedure  may be developed to reduce the  amount of generation and load dropping.

VII.D.3 DYNAMIC S TABILITY ANALYS IS  RE S ULTS

The  key finding from the  dynamic s tability ana lysis  is  tha t DPV2 can achieve  a  1,200
MW ra ting increase  on Pa th 46 s imultaneously with Pa th 61 a t its  maximum ra ting of
2,400 MW while  mee ting the  voltage  dip, damping and frequency devia tion limits  of
the transmission system. No SPS is needed.

The  "S imultaneous  Pa th 61 S tability Ana lys is  Summary" is  provided in Appendix
E.2.a .4. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. A11 machines in the  WECC grid remained in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-proj e t case .

2. No SPS was needed to meet the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem.

Mo h a ve  Off Lin e

1. All machines  in the  WECC grid remained in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-proj e t case .

2. No SPS was needed to meet the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem.

VII.D.4 P OS T-TRANS IENT P OWER FLOW ANALYS IS  RES ULTS

The  key finding from the  post-transient power flow ana lysis  is  tha t DPV2 can achieve  a
1,200 MW ra ting increase  on Pa th 46 s imultaneously with Pa th 61 a t its  maximum

4.
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ra ting of 2,400 MW while  mee ting the  pos t-trans ient voltage  devia tion limits  of the
transmission system. No SPS is  needed for the  Mohave On Line  scenario.

However, for the  Mohave  Off Line  scenario, an SPS tha t trips  Arizona  genera tion and
drops  load in Southern Ca lifornia , is  required to mee t the  voltage  devia tion crite ria  for
the  Palo Verde-Devers  500 kV and the  Harquahala-Devers  500 kV double  line  outage .

The  "Simultaneous  Pa th 61 Post Transient Ana lys is  Summary" is  provided in Appendix
E.3.a .4. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. Pos t-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the  post-proj e t case .

2. No SPS was needed to mee t the  post-trans ient voltage  devia tion limits  of the
transmission system.

Mo h a ve  Off Lin e

1. Pos t-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the post-proj act case.

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage , the  post-transient analysis  resulted in post-transient voltage  devia tions of
10. 1% and 10.2% a t Iron Mounta in and Eagle  Mounta in, respective ly.
Implementing an SPS tha t shed Walnut (432 MW) load on SCE's  system resulted in
acceptable  post-transient voltage  devia tions.

VII.E  P ATH 6 5

VII.E .1 O VE R ALL S UMMAR Y

The analysis is  based on the key assumption that Path 46 and Path 65 power flows
would be  assessed a t the ir respective  maximum ra tings, be ing 11,823 MW for Path 46
and 3,100 MW for Pa th 65.

Results  indicate  tha t the  DPV2 POS is  adequate  to achieve  a  1,200 MW rating increase
on Pa th 46 s imultaneous ly with Pa th 65 a t its  maximum ra ting of 3,100 MW while
mee ting the  Crite ria .

To re lieve  thermal overloads for loss  of the  Pa lo Verde-Devers  500 kV and Harquahala-
Devers  500 kV lines , SCE will need to deve lop and implement tomograms and
opera ting procedures  in lieu of or in conj unction with an SPS as  indica ted in the  DPV2
POS.

No SPS was needed to meet the  s tability or post transient crite ria  for the  double  line
outage  of the  Pa lo Verde-Devers  500 kV line  and the  Harquahala-Devers  500 kV line  or
the  Palo Verde-Devers  500 kV line  and the  Hassayampa-Harquahala  500 kV line .

Deta ils  of the  Pa th 65 ana lysis  results  a re  provided in Appendix E.(series).5.

2.
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VII.E.2 POWER FLOW ANALYSIS RESULTS

The key finding from the power How analysis is that DPV2 can achieve a 1,200 MW
rating increase on Path 46 simultaneously with Path 65 at its maximum rating of 3,100
MW with the DPV2 POS outlined in Section III.B while meeting the thermal limits of
the transmission system.

The "Control Area Summary of Pre-Contingency Base Cases" is provided in Appendix
E.1.a.5. The "Path Flow Summary of Pre-Contingency Base Cases" is provided in
Appendix E.1.b.5. Also, "Power Flow Diagrams of Pre-Contingency Bases Cases" are
provided in Appendix E.1 .c.5.

The "Simultaneous Path 65 Power Flow Analysis Summary," which lists the highest
transmission loadings for normal and contingency conditions, is provided in Appendix
E.1.d.5. The following subsections provide highlights of the analysis.

Mohave On Line

No transmission element was loaded above 100% of its continuous rating under
normal (i.e. non-contingency) conditions in the post-proj act case. However, a
marginal loading of 100.6% occurred on each of the two Perkins phase shifters in
the post-proj et sensitivity case, which was considered acceptable by the owners of
the equipment.

No transmission element was loaded above 100% of its emergency rating under
single contingency conditions in the post-proj et case.

Implementing an SPS, which trips 1,125 MW of generation at Harquahala and
drops 1,350 MW of load in SCE's system, mitigates the thermal overloads caused
by the double line outage of the Palo Verde-Devers and Harquahala-Devers 500 kV
lines. Pending the findings of on-going DPV2 SPS design studies, an operating
procedure may be developed to reduce the amount of generation and load dropping.

Mohave Off Line

1. No transmission element was loaded above 100% of its continuous rating under
normal (i.e. non-contingency) conditions in the post-proj act case.

No transmission element was loaded above 100% of its emergency rating under
single contingency conditions in the post-proj et case.

Implementing an SPS, which trips 1,125 MW of generation at Harquahala and
drops 1,350 MW of load in SCE's system, mitigates the thermal overloads caused
by the double line outage of the Palo Verde-Devers and Harquahala-Devers 500 kV
lines. Pending the findings of on-going DPV2 SPS design studies, an operating
procedure may be developed to reduce the amount of generation and load dropping.

2.

3.

2.

3.
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v11.E.3 DYNAMIC STABILITY ANALYSIS RESULTS

The key finding from the dynamic stability analysis is that DPV2 can achieve a 1,200
MW rating increase on Path 46 simultaneously with Path 65 at its maximum rating of
3,100 MW with the DPV2 POS outlined in Section III.B while meeting the voltage dip,
damping and frequency deviation limits of the transmission system. No SPS is needed.

The "Simultaneous Path 65 Stability Analysis Summary" is provided in Appendix
E.2.a.5. The following subsections provide highlights of the analysis.

Mohave On Line

All machines in the WECC grid remained in synchronism and were damped, and all
bus voltage dips and frequency deviations were well within their respective limits in
the post-proj et case.

2. No SPS was needed to meet the voltage dip, damping and frequency deviation
limits of the transmission system.

Mohave Off Line

1. All machines in the WECC grid remained in synchronism and were damped, and all
bus voltage dips and frequency deviations were well within their respective limits in
the post-proj et case.

2. No SPS was needed to meet the voltage dip, damping and frequency deviation
limits of the transmission system

VII.E.4 POST-TRANSIENT POWER FLOW ANALYSIS RESULTS

The key finding from the post-transient power flow analysis is that DPV2 can achieve a
1,200 MW rating increase on Path 46 simultaneously with Path 65 at its maximum
rating of 3,100 MW with the DPV2 POS outlined in Section III.B while meeting the
post-transient voltage deviation limits of the transmission system. Also, no SPS is
needed.

The "Simultaneous Path 65 Post Transient Analysis Summary" is provided in Appendix
E.3.a.5. The following subsections provide highlights of the analysis.

Mohave On Line

Post-transient voltage deviations did not exceed 5% during single contingencies in
both the post-project case.

2. No SPS was needed to meet the post-transient voltage deviation limits of the
transmission system.

Mohave Off Line

1 .

1 .
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Post-transient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
both the post-proj act case.

2. No SPS was needed to mee t the  post-transient voltage  devia tion limits  of the
transmission system.

VIII.  F INDING S  O F  S E NS ITIVITY ANALYS E S

In accordance  with the  WECC Rating Policy, the  ra ting s tudy may need to assess  re liability
impacts  of DPV2 toge the r with othe r s imila rly s itua ted projects . Ana lyses  of sens itivitie s , which
are  not re la ted to other s imila rly s itua ted Phase  2 projects  or involved with exis ting pa ths , may be
perfonned a t the  mutual agreement of the  prob e t sponsor and the  entity making the  request. Two
requests  of this  type  were  made . To the  extent tha t crite ria  viola tions were  found in these
sensitivities , no a ttempt was  made  a t identifying mitiga tion measures  in this  S tudy. Be low is  the
overa ll lis t of the  two sensitivity ana lyses  eva lua ted in this  S tudy.

HD 200 MW Request
MWD P ump Loa d Off

In addition, a  sensitivity ana lysis  was perfonned with another project in Phase  2, the  ra ting s tudy
to increase  the  Pa th 26 ra ting to 4,000 MW.

Deta ils  on the  crite ria , assumptions and methodology for these  sensitivity ana lyses a re  provided
in section V on page  17 of the  S tudy Scope  (Appendix A).

•

•

Results  of the  Path 61 Phase  2 project sensitivity analysis  indica ted no interaction. Results  of the
non-s imila rly s itua ted sensitivitie s  were  mixed. Results  of DID's  request for an additiona l 200
MW on DPV2 indica ted tha t the  DPV2 POS is  not adequa te  to achieve  a  1,400 MW ra ting
increase  on Path 46 without additiona l reactive  support. Fina lly, the  DPV2 POS is  adequate  to
achieve  a  1,200 MW ra ting increase  on Pa th 46 with MWD pump loads  off line .

Deta ils  of the  Sensitivity ana lyses  results  a re  provided in Appendix F.

VIII.A DID 2 0 0  Mw R E Q UE S T S E NS ITIVITY

VIII.A.1 O VE R ALL S UMMAR Y

The analysis  is  based on the  key assumption that the  Path 46 power flow would be
assessed a t its  maximum ra ting of 12,023 MW assuming a  1,400 MW DPV2 project.
This  12,083 MW Path 46 ra ting is  based on the  assumption tha t DPV2 would add 1,200
MW plus an additiona l 200 MW based on the  LID's  request to the  expected pre-DPV2
Pa th 46 ra ting of 10,623 MW.

Results  indica te  tha t the  DPV2 POS is  not adequate  to achieve  a  12,023 MW ra ting
increase  on Pa th 46 while  mee ting the  Crite ria , without additiona l reactive  support.

Additiona l SPS would like ly be  needed to meet the  Crite ria  for the  double  line  outage
of the  Pa lo Verde-Devers  500 kV line  and the  Harquaha la -Devers  500 kV line  or the
Palo Verde-Devers  500 kV line  and the  Hassayampa-Harquahala  500 kV line .

1.
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Deta ils  of the  HD 200 MW Request ana lys is  results  a re  provided in Appendix
F.(se rie s ).l .

VIII.A.2  P O WE R  F LO W ANALYS IS  R E S ULTS

The  key finding from the  power flow ana lys is  is  tha t DPV2 including the  HD 200 MW
request can achieve  a  12,023 MW rating increase  on Path 46 with the  DPV2 POS
outlined in Section III.B while  mee ting the  the rma l limits  of the  transmiss ion sys tem.

The  "Control Area  Summary of Pre -Contingency Base  Cases" is  provided in Appendix
F. 1 .a . 1. The "Path Flow Summary of Pre-Contingency Base Cases" is  provided in
Appendix F.1 .b.l. Also, "Power Flow Diagrams of Pre -Contingency Bases  Cases" a re
provided in Appendix F. l .c. 1 .

The  "ADD 200 MW Request Sensitivity Power Flow Analysis  Summary," which lis ts  the
highest transmiss ion loadings  for normal and contingency conditions , is  provided in
Appendix F.1.d.l. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. No transmiss ion e lement was  loaded above  100% of its  continuous  ra ting under
normal (i.e . non-contingency) conditions  in the  pos t-proj e t case . However, a
margina l loading of 100.3% occurred on each of the  two Perkins  phase  shifte rs  in
the  post-proj e t case .

No transmission e lement was loaded above 100% of its  emergency ra ting under
single  contingency conditions in the  post-proj ects  case .

Additiona l SPS requirements  would like ly be  needed to mitiga te  the  the rmal
overloads caused by the  double  line  outage of the  Palo Verde-Devers and
I-Ia rquaha la -Devers  500 kV lines .

Mo h a ve  Off Lin e

1. No transmiss ion e lement was  loaded above  100% of its  continuous ra ting under
nonna  (i.e . non-contingency) conditions  in the  post-projects  case . However, a
margina l loading of 100.5% occurred on each of the  two Perkins  phase  shifte rs  in
the  post-proj e t case .

No transmission e lement was loaded above 100% of its  emergency ra ting under
single  contingency conditions in the  post-proj ects  case .

Additiona l SPS requirements  would like ly be  needed to mitiga te  the  the rmal
overloads caused by the  double  line  outage of the  Palo Verde-Devers and
Harquaha la -Devers  500 kV lines .

VIII.A.3  DYNAMIC  S TAB ILITY ANALYS IS  R E S ULTS

The  key finding firm the  dynamic s tability ana lys is  is  tha t the  reactive  power
equipment identified in the  DPV2 POS outlined in Section III.B is  not sufficient for
DPV2 including the  DID 200 MW request to achieve  a  12,023 MW ra ting increase  on

2.
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Path 46 while  mee ting the  voltage  dip, damping and frequency devia tion limits  of the
transmission system.

Results  indicated the  need for an SPS to achieve acceptable  stability performance for
the  Palo Verde-Devers  500 kV and the  Harquahala-Devers  500 kV double  line  outage
e ithe r Mohave  opera tiona l condition.

The  "DID 200 MW Reques t Sens itivity S tability Ana lys is  Summary" is  provided in
Appendix F.2.a .l. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

1. Except for the  Hassayampa-N.Gila  500 kV s ingle -contingency line  outage , a ll
machines in the  WECC grid remained in synchronism and were  damped, and a ll bus
voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in the
post-project case .

Viola tions  of the  voltage  dip, dura tion and frequency devia tion crite ria  occurred for
loss  of the  Hassayampa-N.Gi1a  500 kV line  as  shown in Appendix F.2.a .1.

Additiona l SPS requirements  would like ly be  needed to mitiga te  the  s tability crite ria
viola tions caused by the  double  line  outage  of the  Palo Verde-Devers and
Harquaha la -Devers  500 kV lines .

Mo h a ve  Off Lin e

1. Except for the  Hassayampa-N.Gila  500 kV s ingle -contingency line  outage , a ll
machines in the  WECC grid remained in synchronism and were  damped, and a ll bus
voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in the
pos t-proj e t ca se .

Viola tions  of the  voltage  dip, dura tion and frequency devia tion crite ria  occurred for
loss  of the  Hassayampa-N.Gi1a  500 kV line  as  shown in Appendix F.2.a .1.

Additiona l SPS requirements  would like ly be  needed to mitiga te  the  s tability crite ria
viola tions caused by the  double  line  outage  of the  Palo Verde-Devers and
Harquaha la -Devers  500 kV lines .

VIII.A.4  P O S T-TRANS IE NT P O WE R FLO W ANALYS IS  RE S ULTS

The  key finding from the  post-transient power flow ana lysis  is  tha t DPV2 can achieve  a
12,023 MW ra ting increase  on Pa th 46 with the  DPV2 POS outlined in Section IILB
while  mee ting the  post-transient voltage  devia tion limits  of the  transmiss ion system.
Also, no SPS is  needed for the  Mohave on line  scenario.

Results a lso indicated the need to implement an SPS to achieve acceptable  post-
transient voltage  devia tion performance  for the  Pa lo Verde-Devers  500 kV and the
Harquaha la -Devers  500 kV double  line  outage  under the  Mohave  off line  scenario only.

The  "IlD 200 MW Reques t Sens itivity Pos t Trans ient Ana lys is  Summary" is  provided
in Appendix F.3.a .l. The  following subsections  provide  highlights  of the  ana lys is .
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Mo h a ve  On  Lin e

1. Pos t-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
both the  post-proj e t case .

No SPS was needed to meet the  post-transient voltage  devia tion limits  of the
transmission system.

Mo h a ve  Off Lin e

1. Pos t-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
both the  post-project case .

Additiona l SPS requirements  would like ly be  needed to mitiga te  the  post-transient
voltage  devia tion viola tions caused by the  double  line  outage  of the  Pa lo Verde-
Devers  and Harquaha la -Devers  500 kV lines .

VIII. B MWD P UMP  LO AD O F F  LINE  S E NS ITIVITY

VIII.B .1 O VE R ALL S UMMAR Y

The analysis  is  based on the  key assumption that the  Path 46 power flow would be
assessed a t its  maximum ra ting of 11,823 MW with the  MWD pump loads  off line .
This  sens itivity was  limited to power flow ana lys is based on the  requester's  concern
ove r poss ible  impact on mee ting facility the rma l limita tions .

Results  indica te  tha t the  DPV2 POS is  adequate  to achieve  a  11,823 MW ra ting
increase  on Pa th 46 with the  MWD pump loads  off line  while  mee ting the  Crite ria

De ta ils  of the  MWD Pump Load Off Line  ana lys is  re sults  a re  provided in Appendix
F.(se rie s).2.

VIII.B .2 P OWER FLOW ANALYS IS  RES ULTS

The  key finding from the  power flow ana lys is  is  tha t DPV2 with the  MWD pump loads
off line  can achieve  a  11,823 MW ra ting increase  on Pa th 46 with the  DPV2 POS
outlined in Section III.B while  mee ting the  thenna l limits  of the  transmiss ion sys tem.

The  "Control Area  Summary of Pre -Contingency Base  Cases" is  provided in Appendix
F. 1 .a .2. The "Path Flow Summary of Pre-Contingency Base  Cases" is  provided in
Appendix F.1.b.2. Also, "Power Flow Diagrams of Pre-Contingency Bases  Cases" a re
provided in Appendix F.1 .c.2.

The  "MWD P ump Loa d Off Line  S e ns itivity P owe r Flow Ana lys is  S umma ry," which
lis ts  the  highest transmiss ion loadings  for normal and contingency conditions , is
provided in Appendix F.1 .d.2. The  following subsections  provide  highlights  of the
analysis .

Mo h a ve  On  Lin e

1. No transmiss ion e lement was  loaded above  100% of its  continuous  ra ting under
normal (i.e . non-contingency) conditions  in the  post-projects  case . However, a
margina l loading of 100.3% occurred on each of the  two Perkins  phase  shifte rs  in

2.
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the post-proj act case.

No transmission element was loaded above 100% of its emergency rating under
single contingency conditions in the post-proj acts case.

Mohave Off Line

1. No transmission element was loaded above 100% of its continuous rating under
normal (i.e. non-contingency) conditions in the post-projects case. However, a
marginal loading of 100.2% occurred on each of the two Perkins phase shifters in
the post-project case.

No transmission element was loaded above 100% of its emergency rating under
single contingency conditions in the post-proj ects case.

v111.c PATH 26 @4,000 MW SENSITIVITY

VIII.C.1 OVERALL SUMMARY

The analysis is based on the key assumption that Path 46 and Path 26 power flows
would be assessed at their respective maximum ratings, being 11,823 MW for Path 46
and the proposed rating of 4,000 MW for Path 26.

Results indicate that the DPV2 POS described in section III.B is adequate to achieve a
1,200 MW rating increase on Path 46 simultaneously with Path 26 at its proposed
maximum rating of 4,000 MW while meeting the Criteria.

To relieve thermal overloads for loss of the Palo Verde-Devers 500 kV and Harquahala-
Devers  500 kV lines ,  SCE will  need to develop and implement  tomograms and
operating procedures in lieu of or in conjunction with an SPS as indicated in the DPV2
p o s .

Results indicated the need to implement an SPS that would shed SCE load at Walnut
(432 MW) or some equivalent mitigation measure to achieve acceptable post-transient
voltage deviation performance for the Palo Verde-Devers 500 kV and the Harquahala-
Devers 500 kV double line outage under either Mohave operational condition.

Details of the Path 26 @ 4,000 MW analysis results are provided in Appendix
F.(series).3.

VIII.C.2 POWER FLOW ANALYSIS RESULTS

The key finding from the power flow analysis is that DPV2 can achieve a 1,200 MW
rating increase on Path 46 simultaneously with Path 26 at its proposed maximum rating
of 4,000 MW with the DPV2 POS outlined in Section III.B while meeting the thermal
limits of the transmission system.

The "Control Area Summary of Pre-Contingency Base Cases" is provided in Appendix
F. 1 .a.3. The "Path Flow Summary of Pre-Contingency Base Cases" is provided in
Appendix F.l.b.3. Also, "Power Flow Diagrams of Pre-Contingency Bases Cases" are
provided in Appendix F. 1 .c.3 .

2.
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The  "Pa th 26 @4,000 MW Sens itivity Power Flow Ana lys is  Summary," which lis ts  the
highest transmiss ion loadings  for normal and contingency conditions , is  provided in
Appendix F.l.d.3. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

No transmission e lement was loaded above  100% of its  continuous ra ting under
nonna  (i.e . non-contingency) conditions  in the  pos t-project case . However, a
margina l loading of 100.3% occurred on each of the  two Perkins  phase  shifte rs  in
the  post-proj e t sensitivity case , which was considered acceptable  by the  owners  of
the  equipment.

No transmission e lement was loaded above 100% of its  emergency ra ting under
s ingle  contingency conditions  in the  post-proj e t case .

For the  double  line  outage  of the  Midway-Vincent 500 kV lines  #1 & 2, a  loading of
95.4% of the  emergency ra ting of the  Midway-Vincent 500 kV line  #3 occurred. To
be  able  to model the  SPS of Pa th 26, which is  required for this  double  line  outage ,
this  double  line  outage  ana lysis  was performed using the  post-transient power flow.

4. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Pa lo Verde-Devers  and Harquaha la -Devers  500 kV
line s . P e nding the  findings  of on-going DP V2 S P S  de s ign s tudie s , a n ope ra ting
procedure  may be developed to reduce the  amount of generation and load dropping.

Mo h a ve  Off Lin e

1. No transmiss ion e lement was  loaded above  100% of its  continuous ra ting under
normal (i.e . non-contingency) conditions  in the  pos t-proj e t case .

2. No transmission e lement was loaded above  100% of its  emergency ra ting under
s ingle  contingency conditions  in the  post-proj e t case .

3. For the  double  line  outa ge  of the  Midwa y-Vince nt 500 kV line s  #1 & 2, a  loa ding of
95.7% of the  emergency ra ting of the  Midway-Vincent 500 kV line  #3 occurred. To
be  able  to model the  SPS of Pa th 26, which is  required for this  double  line  outage ,
this  double  line  outage  ana lysis  was performed using the  post-transient power flow.

4. Imple me nting a n S P S , which trips  1,125 MW of ge ne ra tion a t Ha rqua ha la  a nd
drops  1,350 MW of load in SCE's  sys tem, mitiga te s  the  the rma l ove rloads  caused
by the  double  line  outage  of the  Pa lo Verde-Devers  and Harquaha la -Devers  500 kV
line s . P e nding the  findings  of on-going DP V2 S P S  de s ign s tudie s , a n ope ra ting
procedure  may be developed to reduce the  amount of generation and load dropping.

VIII.C .3  DYNAMIC  S TAB ILITY ANALYS IS  R E S ULTS

The  key finding from the  dynamic s tability ana lysis  is  tha t DPV2 can achieve  a  1,200

2.

3.
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MW ra ting increase  on Pa th 46 s imultaneously with Pa th 26 a t its  proposed maximum
ra ting of 4,000 MW with the  DPV2 POS outlined in Section III.B while  mee ting the
voltage  dip, damping and frequency devia tion limits  of the  transmiss ion system. No
SPS is needed.

The  "Pa th 26 @4,000 MW Se ns itivity S ta bility Summa ry" is  provide d in Appe ndix
F.2.a .3. The  following subsections  provide  highlights  of the  ana lys is .

Mo h a ve  On  Lin e

All machines  in the  WECC grid remained in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the post-proj act case.

2. No SPS was needed to meet the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem.

Mo h a ve  Off Lin e

1. All machines  in the  WECC grid rema ined in synchronism and were  damped, and a ll
bus  voltage  dips  and frequency devia tions  were  we ll within the ir re spective  limits  in
the  post-project case .

2. No SPS was needed to meet the  voltage  dip, damping and frequency devia tion
limits  of the  transmiss ion sys tem

VIII.C .4  P O S T-TRANS IE NT P O WE R FLO W ANALYS IS  RE S ULTS

The  key finding from the  post-transient power flow ana lys is  is  tha t DPV2 can achieve  a
1,200 MW ra ting increase  on Path 46 s imultaneously with Pa th 26 a t its  proposed
ma ximum ra ting of 4,000 MW with the  DP V2 P OS  outline d in S e ction III.B while
meeting the  post-transient voltage  devia tion limits  of the  transmiss ion system.

Results  indica ted the  need to implement an SPS that would shed SCE load a t Walnut
(432 MW) or some equiva lent mitiga tion measure  to achieve  acceptable  post-transient
voltage  devia tion performance  for the  Pa lo Verde-Devers  500 kV and the  Harquahala-
Devers  500 kV double  line  outage  under e ithe r Mohave  opera tiona l condition.

The  "Pa th 26 @4,000 MW Sens itivity Pos t Trans ient Summary" is  provided in
Appendix F.3.a .3. The  following subsections  provide  highlights  of the  ana lys is .

Mohave  011 Line

Post-transient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the post-proj act case.

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage, the  post-transient analysis  resulted in non convergence. Implementing an

2.

1 .
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SPS that shed Walnut (432 MW) load on SCE's  system resulted in acceptable  post-
transient voltage  devia tions .

Mo h a ve  Off Lin e

1. Pos t-trans ient voltage  devia tions  did not exceed 5% during s ingle  contingencies  in
the  post-proj e t case .

For the  Pa lo Verde-Devers  500 kV and the  Harquaha la -Devers  500 kV double  line
outage , the  post-transient analysis  resulted in non convergence  in the  Mohave off
line  scenario. Implementing an SPS tha t shed Walnut (432 MW) load on SCE's
system resulted in acceptable  post-transient voltage  devia tions.
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IX. APPENDICES

APPENDIX A - STUDY SCOPE

APPENDIX B _ DYNAMIC AND POST TRANSIENT SWITCH DECKS

APPENDIX C _ PATH 46 ANALYSIS DIAGRAMS & TABLES

APPENDIX D _ SCIT ANALYSIS DIAGRAMS & TABLES

APPENDIX E - S IMULTANEOUS DIAGRAMS AND TABLES

APPENDIX F - SENSITIVITY DIAGRAMS AND TABLES

APPENDIX G - SCE RESPONSES TO COMMENTS ON PATH 46 STUDY
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